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                                                     ABSTRACT 
 
The primary purpose of CTG is to detect early signs of intrapartum hypoxia and improve 
foetal outcomes. Intrapartum hypoxia remains the major cause of perinatal deaths 
mainly in monitored labours. This is attributed to the midwives’ lack of skills in the foetal 
implementation and interpretation of CTG. Midwives interpret foetal heart rate patterns 
erroneously hence they fail to detect early signs of severe foetal compromise. Accurate 
interpretation of CTG is the cornerstone for clinical decision during intra-partum foetal 
surveillance. Therefore, it is mandatory that midwives are competent in CTG. 
 
The purpose of the study was to explore and describe the perceptions of midwives in 
KwaZulu-Natal public hospitals regarding their level of competence related to the CTG. 
The objectives of this study were: 
  to explore and describe the perceptions of the midwives regarding their level of 
competence relating to cardiotocography 
 to establish the levels of competence of midwives in relation to CTG 
 to develop clinical guidelines that could be utilised by midwives in the 
implementation and interpretation of the cardiotocograph.  
 
 
The study utilised a quantitative non-experimental comparative descriptive research 
design. A self-developed and self-administered questionnaire was developed under the 
supervision of a statistician and was to collect data from a purposively selected sample 
of midwives who work in labour wards in Kwa-Zulu Natal public hospitals. A sample of 
226 practicing midwives working in labour wards of the nine KZN public hospitals was 
selected using a non-probability convenience sampling method; only 125 responded. 
Data were collected on an excel spread sheet and analysed under the supervision of 
the statistician and research supervisor. The researcher assured of validity and 
reliability of the data collection method and data as well as of the data collection 
instrument. 
 
 vi 
The findings revealed that the midwives in KZN public hospitals perceived themselves 
as being competent regarding CTG tasks; however they lack knowledge and skills in the 
implementation and interpretation of CTG. It was also evident that the midwives’ years 
of midwifery clinical experience, labour ward experience, possession of additional post 
basic midwifery qualification and the perceived level of competence related to CTG 
tasks number of years of the midwives did not influence their level of competence in the 
implementation and interpretation of CTG. Literature control supported these findings 
and there was consistency with that literature. 
 
 
Recommendations were made and clinical guidelines were developed to assist 
midwives with the assessment of foetal heart rate and the interpretation of the 
cardiotocograph results. 
 
Key words: perceptions, competence, midwife, cardiotocography, interpretation 
and facilitation 
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 1 
                                                    CHAPTER 1 
 
                                     ORIENTATION TO THE STUDY 
 
 
1.1 INTRODUCTION 
 
The avoidance of adverse foetal outcomes is the objective of intrapartum 
foetal monitoring. This objective is universal for all hospitals providing 
maternity services. Accurate interpretation of the cardiotocograph (CTG) 
assists in clinical decision during intra-partum surveillance. However, it has 
been noted that midwives, who are the main professionals responsible for 
intra-partum surveillance, still experience challenges in the use of the CTG. 
Because of these challenges, many of neonatal deaths and morbidity are 
associated with the incorrect use of the CTG and the midwives are often 
blamed for this occurrence.  
 
Midwives are expected to be at least competent if not proficient in electronic 
foetal heart rate monitoring in order to be able to detect early signs of foetal 
comprise and initiate corrective intervention where indicated (Mulondo, Khoza 
& Risenga, 2013:2). Therefore, midwifery practice requires a midwife 
practitioner to be competent in the implementation and interpretation of CTG.  
 
 
1.2 BACKGROUND OF THE STUDY 
The primary purpose of cardiotocograph monitoring is to prevent adverse 
foetal outcomes and to assist with the reduction of perinatal mortality and 
morbidity (Sartwelle, 2012:318; Fedorka, 2010:15; Miller, 2010:26; Bailey, 
2009:1388). Electronic foetal monitoring was introduced into the practice of 
obstetrics and midwifery in 1960 on the premise that it would enhance the 
early detection of intra-partum compromise that leads to foetal hypoxia 
(Bailey, 2009:1388; Alfirevic, Devane & Gyte, 2006:9). Subsequently, 
electronic foetal monitoring has become the main standard of care for intra-
partum foetal surveillance. According to Barstow, Gauer and Jamieson 
(2010:653a), electronic foetal monitoring has reduced neonatal deaths from 
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intra-partum hypoxia by 59% and has prevented one perinatal death per 1000 
births. In addition, numerous studies highlighted the fact that electronic foetal 
monitoring is associated with a reduction in the incidence of neonatal seizures 
known for their potential to cause neonatal brain damage (Alfirevic, et al., 
2006:9; Pateman, Khalil & O‟Brien, 2008:454; Robinson, 2008:56). 
Furthermore, Barstow, et al., (2010:653a) confirmed this by asserting that 
electronic foetal monitoring reduced the risk of neonatal seizures by 59% 
compared to intermitted auscultation. The value of electronic foetal monitoring 
thus lies in preventing clinically marked foetal asphyxia. 
 
The cardio-tocograph monitor is a machine that produces a visual display of 
the simultaneous printout of foetal heart rate and uterine contractions during 
electronic foetal monitoring. The monitoring may be performed externally or 
internally, or may use a combination of both. The toco-transducer monitors 
the approximate frequency, intensity and duration of contractions by means of 
a pressure-sensing device applied to the maternal abdomen (Miller, Miller & 
Tucker, 2013:36). The ultrasound transducer monitors the foetal heart by 
means of a device; through which high frequency sound waves reflect the 
mechanical action of the foetal heart (Miller, Miller & Tucker, 2013:36). The 
ultrasound transducer is applied to either the maternal abdomen or directly 
onto the foetal scalp after the membranes have ruptured. This information is 
crucial for the proper use of cardio-tocograph. It also enables the midwife to 
correctly connect the woman to the machine for the best results. 
 
The foetal heart rate data, collected by either internal or external mode, 
portrays a visual display tracing that can be printed as a graph statement. 
Analysis and interpretation of this graph will guide the doctor or the midwife 
into making a diagnosis on the condition of the baby in utero and, in cases of 
adverse tracings, assists in determining further action. The most crucial 
adverse tracings usually indicate foetal hypoxia, reflected by either a rapid or 
a slow heart rate (Clark, Simpson, Knox, Garite, 2008:61). Midwives cannot 
see hypoxia with the naked eye but will only become suspicious if there are 
excessive or reduced foetal movements and also drainage of meconium-
stained liquor.  Early detection of impending asphyxia is realistic and specific 
 3 
goal of EFM. It is therefore mandatory that midwives are proficient in the 
implementation and interpretation of CTG. Therefore, the researcher of this 
study believed that an investigation into the electronic foetal hear rate 
monitoring knowledge and skills of midwives was significant. The clinical 
application of electronic foetal monitoring consists of three distinct, 
interdependent elements namely; definition, interpretation and management 
(Miller, Miller & Tucker, 2013:106).  
 
 
Definition 
Definition focuses on the standardized National Institute of Child Health 
Development (NICHD) 2008 definitions and categories of intrapartum fetal 
heart rate patterns endorsed by the American Congress of Obstetricians and 
Gynecologists, (ACOG) Association of Women‟s Health Obstetrics and 
Neonatal Nurses, and American College of Nurse-Midwives (Miller & Miller, 
2016:2). In simple terms, definition describes the words used to describe the 
foetal heart rate observations. For example, foetal bradycardia is defined as a 
baseline FHR < 100 beat per minute (Weber, Stambach & Jaeggi, 2011:63;) 
 
 
Interpretation  
Interpretation denotes the physiological and clinical significance of the FHR 
patterns observed at a specific time (Miller at al., 2013:106). Furthermore, 
interpretation distills electronic fetal monitoring into three central, practical 
principles of consistent, standardized interpretation (Miller & Miller, 2016:2). 
For example foetal bradycardia indicates poor uterine perfusion, cord 
prolapse.  
 
 
Management  
Management describes the clinical response to the FHR pattern observed 
(Miller at al., 2013:106). Also, Miller and Miller (2016:2) further emphasizes 
that management provides a simplified standardized approach to intrapartum 
fetal heart rate management that gives clinicians a framework to articulate 
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and formulate a management plan that is consistent, evidence-based, and 
factually accurate.   
 
Therefore, electronic foetal heart rate monitoring is only effective if it is 
performed correctly by incorporating these three basic elements in the 
assessment (Miller et al., 2013:106). The CTG merely records the foetal heart 
rate and uterine patterns while the actual foetal heart rate monitoring is done 
mainly by the midwife who analyses, defines and interprets the CTG tracing 
(Gebeh, Yulia & Ayuk, 2010:672). 
 
In order to optimise accuracy, it is imperative that doctors and midwives use 
the systematic approach to interpret CTG tracings accurately. Bailey 
(2009:1388) recommended the systemic approach to reading, interpretation 
and classification of the FHR pattern by using the mnemonic „DR C 
BRAVADO.‟ The Advanced Life Support in Obstetrics course (ALSO) 
developed this mnemonic as a tool for a systemic approach to the 
assessment of the foetal heart rate pattern (Bailey, 2009:1389). The „DR C 
BRAVADO‟ mnemonic provides an algorithm or pathway for use during intra-
partum surveillance. The description of this mnemonic in the ALSO Manual 
(2012: 5) follows below: 
 
Determine the Risk (DR): Evaluate the maternal history before interpreting 
any foetal heart rate tracing to determine whether the baby is at low or high 
risk. For example, identify any risk factors present such as intrauterine growth 
retardation, preeclampsia or gestational diabetes mellitus. 
Contractions (C): Evaluate the uterine contractions for frequency, strength 
and duration. This observation is then quantified as the number of 
contractions present over a10-minute period averaged over 30 minutes. 
Baseline Rate (Bra): Determine the baseline foetal heart rate namely, 
whether it is normal (110-160 bpm), a bradycardia(<110bpm) or a tachycardia 
(>160bpm).  
Variability (V): Determine whether variability is present or absent, marked, 
moderate or minimal. 
 5 
Accelerations (A): Evaluate the foetal heart rate tracing for the presence or 
absence of accelerations.  
Decelerations (D): Evaluate the foetal heart rate pattern for the presence of 
decelerations. If decelerations are present then determine their type. 
Overall assessment (O): After assessing uterine contractions and the FHR 
patterns and defined the risk, an overall assessment of the situation and 
management plan should be made. The terms “foetal distress” and “birth 
asphyxia” are no longer used. In the past, terms describing the FHR tracing 
were “reassuring” and “non-reassuring”, but since the recent report from the 
2008 NICHD work shop, the assessment of fetal status has been organized 
into a three-tiered system: Category I, II or III (Macones Hankins, Sponge, 
Hauth & Moore, 2008:662) Therefore, clinical decision on intrapartum 
management must be based on clinical context, fetal tracing category and 
include a plan for further fetal surveillance if labour is allowed to continue 
Advanced Life Support (2011a, 2014b). 
Generally, Category I tracings are considered normal and can be followed 
routinely. Category II tracings are indeterminate and not predictive of 
abnormal fetal pH status. These tracings require prompt evaluation and efforts 
to resolve the tracing. Category III tracings are clearly abnormal and 
predictive of abnormal pH status. Prompt evaluation and consideration for 
immediate delivery is required (Advanced Life Support in Obstetrics, 2014). 
Therefore, one can see from this description of the process of evaluation that 
accurate interpretation of the CTG determines the clinical basis for decisions 
for any corrective interventions. Furthermore, the standardised foetal heart 
rate interpretation requires a critical assessment of the scientific evidence 
underlying the relationship between the foetal heart rate patterns and foetal 
physiology. In 2008 the National Institute of Child and Human Development 
(NICHD) introduced an evidence-based approach to the interpretation of the 
foetal heart rate patterns (Miller at al., 2013:148; Fedorka, 2010:15; Macones 
et al., 2008:662). Three central principles provide the foundation for a 
systematic approach to foetal heart rate management and guide the 
evidence-based approach to the interpretation of the foetal heart rate. These 
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three principles are summarised as follows: 
i. Variable, late or prolonged decelerations signal the interruption of 
oxygen transfer from the environment to the foetus at one or more 
points along the oxygen pathway. 
ii. Moderate variability and/or accelerations in foetal heart rate tracings 
reliably predict the absence of metabolic acidaemia. 
iii. Foetal neurologic injury due to intrapartum interruption of foetal 
oxygenation does not occur unless the foetal response progresses to 
at least the stage of significant metabolic acidaemia. 
 
Therefore, doctors and midwives should apply these principles to any foetal 
heart rate tracing to produce a factually accurate, logical and consistent 
interpretation that helps guide the management of the labour. Although 
electronic foetal heart rate monitoring is the primary method for the 
assessment and monitoring of foetal wellbeing, midwives are still highly 
challenged by the use of the cardiotocograph (McKevitt, Gillen & Sinclair, 
2010:279; Ayres-de-Campos, 2010:2). Vardhan, Bhattacharyya, Kathpalia 
and Kochar (2006: 51) argued that, although CTG is the gold standard of care 
for intra-partum foetal surveillance, it has some significant limitations related 
to its interpretation by midwives and doctors.  
 
During the literature review it was noted that Devane and Lalor (2005:134), 
and Santo and Ayres-de-Campos (2012:85), in their studies to determine the 
reproducibility of foetal heart rate patterns between experienced midwives and 
even by the same individuals, found significant observer variability in the 
interpretation of the CTG tracings. The results showed that the interpretation 
of the CTG tracings varied not only between the individual midwives, but also 
between the interpretations by the same individual analysing CTG tracing on 
successive occasions (Devane & Lalor, 2005:134; Pateman et al., 2008:454).  
 
In addition, Devane and Lalor (2005:135) further assert that these limitations 
can lead to unjustified interventions and, conversely, lack of intervention when 
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needed. For example, there could be an over-reaction to foetal heart rate 
patterns unrelated to hypoxia and the intervention would be an unnecessary 
caesarean section delivery. However, caesarean section is a mode of delivery 
that is seen as high risk and is to be discouraged where possible. It is 
because of such limitations that this current study is undertaken. Therefore, it 
is imperative that midwives who are the first contact with the labouring women 
need to have expertise in the implementation and interpretation of a CTG. 
 
Based on the above, it is evident that South Africa affected no differently from 
the rest of the world by defective implementation and interpretation of CTG by 
midwives. The South African 2005 Medical Research Council Report (Farrel & 
Pattison, 2005:15) highlighted that, despite the availability of highly skilled 
midwives, signs of foetal compromise may be missed or be misinterpreted. 
Midwives, as stated in the report, fail to identify late decelerations yet late 
decelerations are the hallmark of severe foetal compromise (Farrel & Pattison, 
2005:61). Similarly the Eighth Report of 2010-2011 of the Department of 
Health (DoH) on Perinatal Care in South Africa, published in Saving Babies 
(Pattison, 2013:11) highlighted that intrapartum hypoxia is the most common 
cause of deaths in babies weighing ≥1000g resulting in 43% of perinatal 
deaths. The statistics indicate the prolonged challenge in CTG implementation 
and as such assistance to the midwives is needed. The National Perinatal 
Mortality and Morbidity Committee‟s (NaPeMMco) 2008 Triennial report, 
(Adhikari, 2008:142) by DoH in South Africa concurred with the Saving Babies 
report of 2010-2011 (Pattison, 2013:11) when it highlighted that 27% of 
perinatal deaths in KwaZulu-Natal are due to intrapartum hypoxia. The report 
further documented that of the 27% of perinatal deaths, 2.6% were due to 
undetected foetal compromise in the monitored labours (Adhikari, 2008:142). 
Adequately skilled midwives who are able to implement and interpret a cardio-
tocograph tracing correctly during intra-partum care make this an avoidable 
health provider factor. 
 
Therefore, in this study, the researcher finds it necessary to illustrate the 
scope and nature of this challenge in South Africa. The researcher will 
establish and describe the perceptions of midwives regarding their level of 
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competency in relation to the implementation and interpretation of the 
cardiotocograph in KwaZulu-Natal public hospitals. In addition, the researcher 
will compare the midwives‟ levels of competency regarding the use of the 
CTG. Furthermore, the researcher will use the findings of this study to 
develop and recommend clinical guidelines to midwifery managers for the 
facilitation of the implementation and interpretation of the CTG. 
 
 
1.3 PROBLEM STATEMENT 
The serial publications of the Saving Babies project‟s report in South Africa for 
the period 2003-2011 and The National Perinatal Mortality and Morbidity 
Committee‟s (NaPeMMco) Triennial report for the period 2008-2011 have 
released concurring information on the high incidence of babies dying due to 
intrapartum hypoxia. These reports highlight that midwives at times fail to 
detect signs of foetal compromise during intra-partum foetal monitoring due to 
their lack of skill in electronic foetal monitoring. The 2008-2011 NaPeMMco 
Triennial report (Adhikari, 2011:56) confirmed these reports by further 
highlighting that 21.3% of neonatal deaths occur in monitored labours where 
foetal compromise was undetected. 
 
As a midwife working in the labour and delivery units of different hospitals as 
a part-time practitioner, the researcher has also observed some significant 
discrepancies in terms of the implementation and interpretation of the CTG by 
midwives. Sometimes these discrepancies may lead to unnecessary 
interventions. Some of the midwives spoken to voiced concern regarding lack 
of guidance on the interpretation of the CTG tracings and on the necessary 
actions needed in response to the interpretations.  
 
Currently the South African DoH is challenged with the increased rate of 
litigations involving large amounts money to be paid out to families resulting 
from deaths and morbidities associated with the improper use of CTG. 
KwaZulu-Natal is a province that is seriously affected by such litigation. It has 
been elicited from the above reports that midwives in lack competencies in the 
implementation and interpretation of CTG. Some of the midwives spoken to, 
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besides their fear of litigation also voiced fear concerning the country‟s image 
of midwifery care in the rest of the world and were therefore adamant on the 
need for assistance. 
 
1.4 PURPOSE OF THE STUDY 
In Burns and Grove (2014:708), research purpose is described as a specific, 
clear, concise statement of the goal or aim of the research project generated 
from the identified problem. The problem statement is the discrepancy 
between what is already known and what we need to know (Roberts, 
2010:125). The purpose of this study was to establish the perceptions of 
midwives of their level of competency in the implementation and interpretation 
of CTG and what their real competence level was. Based on the findings of 
the study the aim was to further develop clinical guidelines and 
recommendations for midwifery unit managers in order to facilitate the 
implementation and interpretation of CTG efficiently by midwives. 
 
1.5 RESEARCH QUESTIONS 
According to Polit and Beck (2012:741), a research question is a statement of 
the specific query the researcher wants to answer. Research questions are 
concise, interrogative statements worded in the present tense and usually 
with one or two variables. Research questions guide the types of data to 
collect in a study (Polit & Beck, 2012:73). The researcher developed the 
following research questions evoked by the findings from previous reports on 
perinatal mortality in South Africa as discussed in the background of the study 
(Section 1.2) above and also on her own observations during her midwifery 
practice: 
 What are the perceptions of midwives regarding their level of 
competency in relation to cardiotocography in KwaZulu-Natal? 
 What are the factors that influence the midwives’ level of competency 
in relation to cardiotocography in KwaZulu-Natal? 
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 What can be done to improve cardiotocograph competence of 
midwives in KwaZulu-Natal? 
 
 
1.6 RESEARCH OBJECTIVES 
According to Polit and Beck (2012:73), objectives are specific accomplishments that 
the researchers hoped to achieve by conducting the study. Burns and Grove 
(2009:165) described objectives as clear, concise declarative rather than 
interrogative statements expressed in the present tense, focusing on only one 
or two variables and indicating whether these variables will be identified or 
described. Also, Burns, Grove and Gray (2013:708) further stated that 
research objects direct a study and are focused on the identification and 
description of variables. Objectives included obtaining answers to research 
questions and making recommendations for changes to nursing practice 
based on the study. The objectives of the study were: 
 
 To explore and describe the perceptions of the midwives regarding 
their level of competence relating to CTG 
 To establish the level of competence of midwives in relation to CTG 
 To develop clinical guidelines that could be utilised by midwives to 
facilitate efficient in the implementation and interpretation of the CTG 
 
 
1.7 SIGNIFICANCE OF THE STUDY 
No research findings or similar studies were conducted in KwaZulu-Natal 
public hospitals on the perceptions of the midwives regarding their levels of 
competence related to CTG at the time of the literature review and problem 
statement formulation. It was therefore envisaged that establishing the 
perceptions of the midwives regarding their levels of competence in the 
implementation and interpretation of the CTG would assist to establish and 
compare midwives levels of competency in relation to CTG. It was further 
hoped that findings of the study where possible may be translated to the 
development of clinical guidelines that would be recommended to the 
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midwifery unit managers to improve the clinical skills of midwives in the 
implement and interpretation of CTG proficiently. The findings could also set 
the stage for future research. 
 
1.8 CLARIFICATION OF CONCEPTS 
Concepts have different meanings and different interpretations according to 
the context in which they are used. Therefore, to eliminate differences in 
interpretation, concepts used in the proposed study are clarified below: 
 
Perception 
Perception is defined as the conscious recognition and interpretation of 
sensory stimuli through unconscious associations, especially memory, and 
which serves as a basis for understanding, learning and knowing, or for the 
motivation of a particular action or reaction (Mosby’s Medical, Nursing and 
Allied Health Dictionary, 2002:1310). Perception in this study means the 
midwives‟ awareness of their levels of competency in relation to CTG. 
 
Competence 
Competence indicates a sufficiency of knowledge and skills that enable a 
person to act in a variety of situations. The Oxford Thesaurus of English 
Dictionary (2009:151) defines competence as the possession of the required 
skills, knowledge and expertise to perform a task proficiently. Quinn and 
Hughes (2007:297) defined competence as “the possession and development 
of skills, knowledge, appropriate attitudes and experience for sufficient 
performance in life roles”. In the context of this study, competence refers to 
the high level of skills, knowledge and expertise that the midwives need to 
acquire and develop in order to perform electronic foetal monitoring by 
implementing and accurately interpreting CTGs according to a defined 
standard. 
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Midwife 
A midwife is a person who has been admitted to a midwifery educational 
programme that is fully recognized in the country in which it is located, has 
successfully completed a prescribed course of studies in midwifery, and who 
has acquired the requisite qualification to be registered and/or legally licensed 
to practice midwifery (Mosby’s Medical, Nursing and Allied Health Dictionary, 
2002:1100). Organisations such as the World Health Organization (WHO), the 
International Federation of Gynaecology and Obstetrics and the International 
Confederation of Midwives (ICM, 2005) have subsequently adopted this 
definition. 
 
Cardio-tocography 
Pattison and McCowan (2006:2) defined cardiotocography as an electronic 
method of simultaneously recording the foetal heart rate patterns, the foetal 
movements and the uterine contractions to identify the probability of foetal 
hypoxia. The foetal heart rate pattern (cardio-) and the maternal contractions 
(toco-) are recorded in the form of a graph (graphy) hence the name of the 
technique - cardiotocography. For the purpose of this study the terms cardio-
tocography (CTG) and electronic foetal monitoring (EFM) will be used 
interchangeably. Electronic foetal monitoring or cardiotocograph is a 
technique whereby a midwife uses a cardiotocograph monitor (electronic 
foetal monitor) to assess and monitor the foetal wellbeing during labour with 
the aim of detecting early signs of disruption of the oxygen supply to the 
foetus.  
 
Guidelines 
Guidelines, as the term is used in nursing, are usually universally accepted 
standards of practice justified by experiential or empirical evidence. Best 
Practice Guidelines (BPGs) are, according to the Registered Nurses 
Association of Ontario (RNAO), systematically developed statements based 
on the best available evidence to develop decision tools within a specific 
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context (RNAO, 2005:91).  The Association of Women‟s Health, Obstetric and 
Neonatal Nurses (AWHONN) Lifelines (2005:249) affirmed that the purpose of 
practice guidelines is to encourage evidence-based practice by providing 
recommendations for practice in a condensed format. The findings of this 
study will provide the basis for evidence-based clinical guidelines for 
midwifery managers and midwives to use during the implementation and 
interpretation of the CTG. 
 
Facilitation 
According to Merriam-Webster dictionary facilitation means making an action 
or process easy to happen. In the context of this study facilitation refers to a 
process whereby the midwifery managers create an enabling environment for 
the midwives to improve the implementation and interpretation of the 
cardiotocograph. The purpose of the guidelines is to assist the midwives 
improve their knowledge and skills in the interpretation of CTG. 
 
 
1.9 THEORETICAL FRAMEWORK 
In order to enable the researcher to develop a logical meaning of the study, 
the researcher used Patricia Benner‟s framework for the development of 
Clinical Expertise “From Novice to Expert Model” as a conceptual framework 
to guide the progression of the study (Benner, 2001:20-30). The model 
framework is depicted below. 
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Figure 1.1 Benner‟s Stages of Clinical Excellence: “From Novice to Expert” 
(Dreyfus & Dreyfus, 1986:19). 
Benner‟s perspective describes how nurses (midwives in the context of this 
study) develop clinical expertise. For the purpose of the context of this study 
the word „nurse/nurses‟ will be replaced by the word „midwife/midwives‟. As 
stated by Benner (2001:4), clinical knowledge and experience is gained over 
time, and midwives themselves are often not aware of their gains. According 
to Benner (2001:13), clinical expertise develops in a sequence of five stages. 
These five stages are novice, advanced beginner, competent, proficient and 
expert. Competency, as already defined, is the ability to independently 
perform a task successfully and efficiently. In this study, competency means 
the ability of midwives to independently implement and interpret the CTG and 
does not mean that they are experts. A description and application of the 
theory now follows below. 
Benner‟s model illustrates that, through education and training, the student 
midwife becomes a qualified midwife. As a newly qualified midwife, she/he 
lacks skills and experience to perform tasks independently. In the acquisition 
and development of clinical skills related to CTG, the midwife passes through 
five levels of proficiency namely: novice, advanced beginner, competent, 
proficient and expert. Interpretation of a CTG is a difficult task that requires 
 15 
proficiency, yet clinical knowledge and skill is gained over time, and the 
midwives themselves are often unaware of their gains. 
 
Stage 1: Novice 
The Novice, or beginner, has no experience of the situations in which they are 
expected to perform. The novice could be a newly qualified midwife or a 
qualified midwife who has not practiced midwifery since qualification. The 
novice often lacks confidence to demonstrate safe practice and requires 
continual verbal and physical cues. Practice requires a prolonged period to 
acquire competence and the newly qualified midwife is not yet able to use 
discretionary judgment. The novice (newly qualified) midwife might only know 
how to connect the pregnant/labouring woman to the cardio-tocograph 
monitor and does not fully understand the significance of foetal heart rate 
patterns recorded on the cardio-tocograph strip. The novice midwife relies on 
senior colleagues to help him or her interpret the cardio-tocograph and to 
manage the current foetal heart rate pattern appropriately. 
 
 
Stage 2: Advanced beginner 
Advanced beginners demonstrate marginally acceptable performance 
because this midwife has had prior experience in actual situations. He or she 
is efficient and skilled in parts of the practice area, requiring only occasional 
supportive cues. For example, the midwife at the advanced beginner stage is 
able to connect a labouring/pregnant woman to the cardiotocograph machine 
correctly and is able to identify basic foetal heart rate patterns such as the 
normal baseline rate of 1I0 beats per minute but not greater than 160 beats 
per minute. The advanced beginner midwife is able to recognise as abnormal 
the baseline rate of more than 160 beats per minute or less than 110 beats 
per minute. At this stage the advanced beginner midwife does not understand 
the causes of the abnormal baseline foetal heart rate patterns nor their 
significance to the foetal physiology and needs to consult her colleagues or 
senior midwives for guidance in the management of such abnormal foetal 
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heart patterns. This consultation may or may not be within a delayed period. 
Pathological foetal heart rate patterns such as variable, late and prolonged 
decelerations are too complex for this level of practitioner to understand. This 
knowledge gradually develops over time. 
 
 
Stage 3: Competent 
The midwife who has worked in the same or similar situations for two or three 
years demonstrates competence. The midwife is able to demonstrate 
efficiency, coordination and has confidence in his or her actions. The 
competent midwife has acquired the skills that enable her to independently 
implement and efficiently interpret a cardiotocograph. This does not mean that 
they are experts but they are in transit to the expert level. A plan establishes a 
perspective for the competent midwife, and is based on considerable 
conscious, abstract and analytic contemplation of the problem. The midwife at 
this level does not interpret the cardiotocograph in isolation, he/she assesses 
the patient‟s condition as a whole, for example, for any risk factors like 
meconium stained liquor or postdate pregnancy. These risk factors may have 
an effect on the foetal heart rate pattern and on the foetal outcome. The 
competent midwife interprets CTG tracings efficiently, identifies the signs of 
foetal distress, understands the implication of a pathological CTG tracing and 
therefore implements timely corrective interventions. The conscious, 
deliberate planning that is characteristic of this skill level helps achieve 
efficiency and organization. Care is completed within a suitable period without 
supporting cues. 
 
Stage 4:Proficient 
The proficient midwife perceives situations as wholes rather than in terms of 
separate parts or aspects. Proficient midwives understand a situation as a 
whole because they perceive its meaning in terms of long-term goals. When 
the midwife identifies a pathological cardio-tocograph tracing during foetal 
monitoring he/she does not interpret the cardio-tocograph tracing in isolation 
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but rather looks at the bigger picture. She/he assesses and reviews the 
maternal history and current condition to rule out any risk factors that might 
cause abnormal cardio-tocograph tracings. For example, if a cardiotocograph 
tracing reflects foetal tachycardia the midwife checks the maternal pulse to 
ascertain that the transducer is not picking up the maternal pulse. In addition, 
she will check the woman‟s temperature to rule out maternal fever. The 
proficient midwife learns from experience what typical events to expect in a 
given situation and modifies plans in response to these events. The midwife 
initiates corrective interventions once she/he has identified the cause of the 
abnormal cardiotocograph tracing. The proficient midwife integrates theory 
and clinical practice efficiently. The proficient midwife can now recognize 
when the expected normal picture does not materialize. This holistic 
understanding improves the proficient midwife‟s decision making; it becomes 
less laboured because the midwife now has a perspective on which of the 
many existing attributes and aspects in the present situation are important 
(Benner, 2001:29) 
 
 
Stage 5: Expert 
The expert midwife has an intuitive grasp of each situation and zeroes in on 
the correct root of the problem without wasteful consideration of a large range 
of unfruitful, alternative diagnoses and solutions. The expert midwife operates 
from a deep understanding of the total situation. His or her performance 
becomes fluid and flexible and highly proficient. For example, when an expert 
midwife identifies an abnormal CTG tracing such as a prolonged deceleration 
she immediately understands that the change in the foetal physiology is due 
to a disruption in the oxygen transfer somewhere between the environment 
and the foetus, indicating that the foetus is grossly compromised. The midwife 
initiates immediate corrective measures and anticipates intensive neonatal 
resuscitation of the newborn infant. If the prolonged deceleration was due to 
abruption placenta, she/he initiates maternal resuscitation before the patient 
goes into hypovolaemic shock and/or disseminated intravascular coagulation. 
The expert midwife draws upon her experience of clinical knowledge as a 
frame of reference when faced with pathological FHR patterns. 
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Thus will be the progression and competency assessment of the level of CTG 
implementation and interpretation to facilitate the relevant clinical needs 
 
 
1.10 RESEARCH DESIGN AND METHODOLOGY 
Methodology describes the design and specific procedures implemented to 
conduct a study. Burns and Grove (2005:211) described a research design as 
the plan, structure and strategies of an investigation. Research design is a 
blue print for maximizing control over factors that could interfere with the 
validity of the findings (Burns & Grove, 2013:43; Burns & Grove, 2009:218).  
Discussion of the research design of this study follows below. 
 
 
1.10.1 Research design 
The researcher employed a comparative, descriptive, cross-sectional survey 
in order to give a detailed description of the perceptions of midwives regarding 
their levels of competence related to CTG. This research design was effective 
in generating data that was needed for this study (Burns &Grove, 2009:238) 
on the midwives‟ perception regarding their levels of competence related to 
CTG in KwaZulu -Natal public hospitals. 
 
According to Schmidt and Brown (2015:534), descriptive research designs 
provide a picture of a situation as it naturally occurs without manipulation of 
variables. The aim is to provide accurate descriptions of phenomena. In Brink 
(2006:111), it is further stated that a descriptive survey design may be used to 
study characteristics in a population for the purpose of investigating probable 
solutions to a research problem. 
 
This chapter only presents a brief description of the research methodology 
while a thick description will be provided in chapter three of this study. Figure 
1.2 below depicts the map of KwaZulu-Natal hospitals where data were 
collected 
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Figure 1.2: Map of KwaZulu- Natal showing the public hospitals where data 
was collected and the hospitals where data was not collected Source: KZN 
DoH 
 
1.10.2 Research methods  
Research methods included gaining permission from all the relevant 
authorities to conduct the study followed by the development of the data 
collection instrument, collection of data and data analysis. It also includes 
collecting data, identification of sites, determining the population and sample 
using a definite sampling method 
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Population and sample 
The population is the total group of persons that meet the designated set of 
inclusive criteria established by the researcher. In Dyson and Norrie (2013:37) 
a population is described as the entire group of individuals with characteristics 
the researcher wishes to investigate. The sample refers to the small portion of 
the population that the researchers are studying at the particular site or setting 
(Burns & Grove, 2005:160). 
 
The study population and sample comprised of practicing midwives who work 
in labour and delivery units from nine public hospitals in KwaZulu-Natal in four 
districts namely: EThekwini, UMgungundlovu, uThukela and UGu districts. 
These hospitals were geographically closer to the researcher, which 
minimized the distance travelled and thus duration of the study. The map 
presented above (Figure1.2) provides the means to create a mental picture of 
the location and proximity of the research sites to each other, as well as the 
distance travelled by the researcher for data collection purposes. Non- 
probability convenient sampling was used. The inclusion and exclusion criteria 
are outlined below. 
 
 
The inclusion criteria 
To be included in the study the participants had to be: 
 the practicing midwives working in labour and delivery units of the 
selected public hospitals in KwaZulu- Natal during the time of the 
study. The inclusion criteria used were: 
  willing to participate in the study 
 the practicing midwives who had served at least two years as a 
qualified professional nurse and midwife in the labour ward of the 
selected public hospital 
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Exclusion criteria 
 
To be excluded from the study the participants had to: 
 not have a pending case or disciplinary hearing related to the use of 
CTG. Midwives with a pending case and who were seen to have 
demonstrated some deficiencies in CTG skills were not selected. 
They were not included to minimise contamination of the study. 
 not be holding a managerial position. Midwives in managerial 
positions do not spend time at the bedside of the labouring women, 
unlike the midwives in non-managerial position who are in contact 
with labouring women and perform electronic foetal heart rate 
monitoring practice constantly. They do not lose their skills since they 
are always hands on. 
 
The sample consisted of 125 practicing midwives. Burns, Grove and Gray 
(2013:367) stated that the researchers needed at least 120 participants in 
their final sample if the study includes four or more variables, which was the 
case in this study. 
 
1.10.3 Data Collection 
Data collection is the precise, systematic gathering of information relevant to 
the research purpose or the specific research questions or hypothesis (Burns, 
Grove & Gray, 2013: 45). The researcher used a self-developed structured 
questionnaire to collect data from the participants. In a structured 
questionnaire all the participants are asked similar and consistent questions 
making the data easy to analyse (Polit & Beck, 2012:297). 
 
1.10.4 Data Analysis 
Data analysis reduces, organizes, and gives meaning to the data (Burns, 
Grove & Gray 2013: 46). According to Polit and Beck (2012:725), data 
analysis is defined as “the systematic organization and synthesis of research 
data and the testing of hypotheses using those data”. It also entails 
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“categorizing, ordering, manipulating and summarizing data and describing 
them into meaningful terms” (Brink 2006:178). The rationale for data analysis 
is to provide answers the research question (Wood & Ross-Kerr, 2011:248). 
A professional statistician was consulted when developing the questionnaire. 
The statistician advocated for both descriptive and inferential data analysis to 
be employed. The statistician used the ANOVA computer system to analyse 
data and present the data in frequencies and percentages 
 
1.11 VALIDITY AND RELIABILITY 
In order for research data to be of value and use, they must be both reliable 
and valid. Reliability and validity are the two most important and fundamental 
characteristics of any measurement procedure (Neuman, 2003:178). 
According to Brink (2006:209), validity shows the ability of the instrument to 
measure the variables intended to be measured. Reliability of a research 
instrument (questionnaire) shows the extent to which the instrument yields the 
same results on repeated measures. It is concerned with consistency, 
accuracy, precision, stability, equivalence and homogeneity (LoBiondo-Wood 
& Haber 2002:319). Validity and reliability are discussed in turn below 
 
 
1.11.1 Validity 
The validity of a research instrument is determined by its ability to accurately 
measure what it is supposed to measure (LoBiondo-Wood & Haber, 
2010:288). The research instrument is valid if it reflects the concept it purports 
to measure. The important aspects of validity are content, face and construct 
validity. The researcher focused on content validity, which is the degree to 
which the items in an instrument adequately represent the universe of the 
content (LoBiondo-Wood& Haber, 2010:288). Evidence for content related 
validity was obtained from the literature, representatives of the relevant 
populations and content experts (Burns, Grove & Gary, 2013:394). 
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After completing the construction of the questionnaire, the researcher tested it 
for face and content validity by giving it to independent experts and a 
professional statistician who also evaluated it for conceptual and investigative 
bias. The instrument was also submitted to a panel of judges who were 
considered experts on EFM. The judges were requested to indicate their 
agreement with the scope of the items and the extent to which the items 
reflected the concept under consideration (LoBiondo-Wood& Haber, 
2010:289). Furthermore, midwifery managers as the unit managers of labour 
and delivery units were requested to review, verify and determine whether the 
items in the questionnaire measure midwives‟ perceptions with regard to their 
level of competence related to CTG. 
 
1.11.2 Reliability 
The reliability of a research instrument is determined by its ability to yield the 
same results each time it is applied to the same objects (Babbie, 2007:143; 
LoBiondo-Wood & Haber, 2010:295). In addition, De Vos (2005:162) added 
that reliability is the stability or consistency of the measurement. If the same 
variable is measured under the same conditions, a reliable instrument 
produces identical measurements and the measuring instrument is able to 
yield consistent numerical results each time it is applied (Burns, Grove & 
Gray, 2013:396).  
 
Burns and Grove (2005:374) further stated that reliability represented the 
consistency of the measure obtained in the use of a questionnaire and is an 
indication of the extent of random error in a measurement instrument. 
Reliability testing shows characteristics such as dependability, consistency, 
precision and comparability. The three attributes of reliable research 
instrument are stability, homogeneity and equivalence. The researcher took 
the following steps to ensure reliability: 
 Questions were compiled in English that would be understood by all 
participants. The professional language editor was utilised for this 
purpose 
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 Each question was accurately and carefully phrased to avoid ambiguity 
 The questionnaire was pretested in a pilot study 
 The participants were informed of the purpose of the study hence the 
need to respond truthfully 
 
 
1.12 PILOT STUDY 
A pilot study, which is a smaller version of the study, was carried out to obtain 
information that would assist to improve the questionnaire where needed and 
to assess the feasibility of the study (Polit & Beck, 2012:195). The participants 
in the pilot study were similar to those in the main study and were selected 
accordingly. The data collection and analysis methods used were also similar 
but the results from that study were not included in the final study (Saunders, 
Lewis & Thornhill, 2012: 451). Conducting the pilot study assisted the 
researcher to identify problems with the questionnaire (Brink 2006:106, 
Saunders, et al., 2012:452). The questionnaire was under the supervision of 
the statistician and the supervisor and was adjusted several times as was 
needed. 
 
 
1.13 ETHICAL CONSIDERATIONS  
Legal and ethical considerations are applicable before, during and after 
conducting the study. According to Neumann (2006:126), ethics portray what 
is or is not considered legitimate or moral in research procedures. LoBiondo-
Wood and Haber (2010:247) added that ethics is the discipline that deals with 
principles of moral values and moral conduct. Ethical issues are therefore 
concerns, conflicts and dilemmas that arise over the proper way in which the 
research is conducted. 
 
Pera and Van Tonder (2005:152) defined ethics as a “code of behaviour 
considered correct”. The relevant ethical principles are autonomy, informed 
consent, permission and veracity, non-coercion and non-exploitation and the 
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maintenance of the scientific integrity of research (Pera and Van Tonder, 
2005:152) 
 
The researcher obtained written permission from the KwaZulu-Natal 
Department of Health to conduct the study in the selected public hospitals. 
Further written permission was obtained from the Chief Executive Officer of 
each of the selected hospitals. Permission was also obtained from 
Departmental and Operational Managers of all labour and delivery units of the 
respective participation hospitals. 
 
Written informed consent was obtained from all the midwives who volunteered 
to participate in this study. To ensure confidentiality and anonymity, neither 
the participants‟ nor the institutions‟ names were requested on the 
questionnaire. No physical or psychological risks were involved as the study 
was non- experimental. 
 
 
1.14   CONCLUSION 
This chapter addressed the literature depicting the gap in clinical practice 
related to implementation and interpretation of CTG by the midwives including 
the questions and objectives of this study. Furthermore, the researcher 
provided a brief description of the methodology, data analysis and rigour of 
this study. 
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                                                                    CHAPTER 2 
                                             LITERATURE REVIEW 
2.1 INTRODUCTION 
This chapter discusses the literature review that was conducted by the 
researcher on the competencies of midwives regarding the implementation 
and interpretation of the cardiotocograph tracings during intrapartum foetal 
surveillance. As is a general rule with quantitative studies, the literature review 
was conducted after the research topic and research questions were 
determined but before finalizing the research methods and design (Houser, 
2012:117; Creswell, 2009:24). A literature search was initiated using the 
following terms and phrases: cardio-tocograph interpretation, electronic foetal 
monitoring, intra-partum surveillance, and intra-partum care. Databases that 
assisted in the searches were CINHALL, Pubmed, MIDIRS, Google Scholar 
and EBSCOhost. The search was limited to the English language with time 
span 2003-2014, although some seminal pieces prior to this date were 
reviewed. The search strategy also involved consultation with experts in the 
field of foetal monitoring. 
 
2.2 RATIONALE FOR DOING A LITERATURE REVIEW 
A literature review, according to Creswell (2009:230), is a written summary of 
factual evidence put together to describe the past and current state of 
information needed for a proposed study. Polit and Beck (2012:732) defined a 
literature review as a critical research on the topic of interest and summary 
thereof, in order to place a research problem in context. Both these definitions 
make reference to a literature review as an initial and critical step in any 
research study. A literature review is fundamental in obtaining detailed, 
cutting-edge knowledge for the research topic selected. For that reason Polit 
and Beck (2012:58), Houser (2012:107 -109) and Roberts (2010: 87) see 
literature review as serving the purpose of: 
 Helping the researcher to identify the research problem and refine the 
research question  
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 Focusing the purpose of the study more precisely 
 Informing the research questions and guiding the researcher to 
develop a research plan 
 Providing a foundation for the researcher on which to base new 
evidence  
 Helping the researcher to develop a conceptual or theoretical 
framework that might be used to guide the research study 
  Assisting the researcher to conduct a critical, analytical appraisal of 
what is already known about the research topic at hand, to identify the 
gaps and weaknesses that exist. According to De Vos (2011:135), the 
literature review provides the framework of the research and identifies 
the area of knowledge that the study is intended to expand.  
 Helping to study the conceptual and operational definitions used in 
the previous research  
 Preventing unintentional duplication by placing the study in the 
context of the general body of knowledge, and enhancing the 
probability that the new research will make a valuable contribution.  
 Analysing the advantages and the disadvantages of research 
methods used so that they can be adopted or improved  
 Assisting the researcher to compile a written report of what is known 
about the topic under investigation (Burns and Grove, 2005: 133; Polit 
and Beck, 2008:63).  
 
In the context of this study the literature review informed the researcher on 
how the competence levels of midwives in the implementation and 
interpretation of the CTG impact on their clinical practice.  
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2.3 BACKGROUND OF CARDIOTOCOGRAPHY OR ELECTRONIC 
FOETAL HEART RATE MONITORING 
Under normal physiological circumstances the foetal heart rate undergoes 
constant changes under the influence of the parasympathetic and sympathetic 
nervous systems which respond to its intrauterine environment and other 
stimuli such as uterine contractions (Freeman, Garite, Nageotte & Miller, 
2012:14). Such changes in the foetal can be measured and monitored to 
provide a means of assessing the foetal wellbeing during pregnancy and 
labour (Chong, 2006:834; Devane & Lalor, 2005:1; Martin, 2008:2). There are 
two methods used for assessing the foetal wellbeing during pregnancy and 
labour namely: intermittent auscultation and electronic foetal monitoring 
(EFM) sometimes referred to as cardio-tocography (Bailey, 2009:1388).  
 
The primary purpose of EFM is to prevent adverse foetal outcomes and to 
assist with the reduction of perinatal mortality and morbidity, mainly that which 
is known as cerebral palsy (Ferdoka, 2010:15; Alfirevic, Devane & Gyte, 
2006:9). Electronic foetal monitoring was introduced into obstetrics and 
midwifery practice in 1960 by Dr Hon of Yale University (Sartwelle, 2012:318) 
on the premise that it would enhance early detection of intra-partum foetal 
compromise that leads to foetal hypoxia (Miller, 2010:26; Bailey, 2009:1388). 
Subsequently, EFM has become the main standard of care for intra-partum 
foetal surveillance (Sartwelle, 2012:313, Blincoe, 2005:1). In confirmation of 
this statement, EFM was reported in 2005 to have been used in 85.4% of 
births (Martin, Hamilton, Sutton, Ventura, Menacker, Kirmeyer & Munson, 
2007:24) 
 
2.3.1 Benefits of electronic foetal heart rate monitoring 
It has been established that EFM was thought to be beneficial because of its 
ability to continuously monitor the foetus and closely assess high risk patients. 
Amongst many authors that highlighted the benefits CTG, Chen, Chauhan, 
Ananth, Vintzileos & Abuhamad (2011:1) and Barstow, Gauer and Jamieson 
(2010a:653) affirmed that EFM has reduced neonatal deaths from intra-
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partum hypoxia by 59% and has prevented 1 perinatal death per 1000 births. 
In addition, numerous studies highlighted that electronic foetal monitoring is 
associated with a reduction in the incidence of neonatal seizures which are 
known and feared for their potential to cause neonatal brain damage (Alfirevic 
et al., 2006:9; Pateman, Khalil & O‟Brien, 2008:454; Robinson, 2008:56). 
Furthermore, Barstow et al., (2010a:653) asserted that electronic foetal 
monitoring reduces the risk of neonatal seizures by 59% compared to 
intermitted auscultation. The value of EFM thus lies in preventing clinically 
marked foetal asphyxia. However, its clinical usefulness has been found to 
have some limitations which undermine its efficacy.  
 
 
2.3.2 Problems with implementation and interpretation of CTG 
Although EFM has become an integral part of obstetric and midwifery clinical 
practice since it was introduced more than 50 years ago it has not yet lived up 
to its expectation to reduce perinatal morbidity and mortality (Devane & Lalor, 
2006:134). Its efficacy has been found to be continuously undermined by 
midwives‟ lack of skills in the implementation and interpretation thereof 
(McKevitt, Gillen & Sinclair, 2010:279; Ayres-de-Campos, 2010:2). These 
limitations impact the manner in which midwives and obstetricians respond to 
challenges posed by variations in interpretation of the CTG foetal heart rate 
(FHR) patterns, which in turn impact on the indications and timings of 
subsequent interventions (McKevitt et al., 2010:279). According to Vardhan, 
Bhattacharyya, Kathpalia and Kochar (2006: 51), the CTG has some 
significant limitations related to its interpretation by midwives and doctors. 
Also, numerous studies frequently highlight that the level of agreement in the 
usage and interpretation of the CTG is poor among professionals (McKevitt et 
al., 2010:279; Devane & Lalor, 2005:134; Ayres-de-Campos, 2012:85). 
Factors that influence the competency and interpretation of CTG are various 
and diverse. 
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2.3.3 Factors that undermine the efficacy of CTG globally 
The clinical usefulness of CTG is significantly limited by observer variability 
and this has been demonstrated in a number of studies (Bailey, 2009:1388; 
Palamoki, 2006; Devane & Lalor, 2005:134; Santo and Ayres-de-Campos, 
2012:85; Pateman, Khalil & O‟Brien, 2008:454). The results showed that the 
interpretation of the CTG tracings varied not only between the individual 
midwives, but also between the interpretations by the same individual 
analysing a CTG tracing on successive occasions. Also, Hale (2008:684) and 
Mainstone (2004:705) complemented each other as they affirmed that the 
interpretation of CTG tracings is subject to individual interpretation by 
midwives and clinicians. This means that the diagnostic accuracy of printed 
CTG tracing is subject to human interpretation. Therefore, the value of EFM is 
crucially dependent on accurate and consistent interpretation by midwives 
and doctors (Gebeh, at al., 2010:673). 
 
In addition, Devane and Lalor (2005:135) and Thompson (2011:625) further 
asserted that such limitation related to the  interpretation of CTG can lead to a 
cascade of unjustified interventions and conversely lack of intervention when 
needed. For example, there could be an over-reaction to foetal heart rate 
patterns unrelated to hypoxia and the intervention would be an unnecessary 
caesarean section delivery. This current study is undertaken precisely 
because of such limitations. Also, numerous authors have highlighted that 
inaccurate implementation and interpretation of cardio-tocography is 
associated with increased rates of operative and instrumental deliveries 
(Alfirevic et al., 2006:9; Bailey, 2009:1388; Pateman et al., 2008:454). 
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In 1990 in Oxford in the United Kingdom, Ennis and Vincent (1990:1365-7, 
cited in Bocklehurst, 2014:7) published the results of their study of 64 cases 
with adverse perinatal outcome indicating that in eleven cases continuous 
EFM was not performed although it was indicated. The results further 
revealed that in fourteen cases the CTGs displayed significantly abnormal 
FHR patterns which went undetected hence no corrective interventions were 
taken. It is further concerning, as stated in the study, that the CTG tracings of 
19 cases went missing implying that they were not safely stored. 
 
It is evident that there is a delay in the detection of signs of foetal hypoxia in 
monitored labours. This statement is attested to by Bocklehurts (2014:7) who 
documented that in 87% of babies showing asphyxiation at birth, their CTG 
tracings had abnormal FHR patterns, and that in 61% of those the abnormal 
CTGs were severe. However, this is striking as findings revealed that it took 
the midwives too long to detect signs of foetal compromise. The study further 
revealed that with moderate CTG abnormalities the mean time to recognition 
was 91 minutes (SD 61); paradoxically, with severe CTG abnormalities it was 
128 minutes (SD 100). Bocklehurst (2014:7) did not, however, document the 
possible reasons for the delayed recognition of abnormal FHR patterns. It was 
evident from the study that if the midwives were proficient in the 
implementation and interpretation of CTGs the perinatal outcomes would 
almost certainly have been significantly and substantially enhanced. 
 
Significantly, some authors have highlighted confusion of maternal heart rate 
and foetal heart rate as one of the errors that occur during the implementation 
of the cardio-tocograph (Bhogal & Reinhard, 2010:424; Hale, 2008:684). In 
such cases the CTG tracing displays a maternal heart rate as a FHR pattern 
hence the wrong interpretation is made and, in most cases, will lead to a 
wrong intervention. For example, an emergency caesarean section might be 
performed for an erroneous diagnosis of a compromised foetus. Hale 
(2008:684) further highlighted that during internal foetal monitoring the scalp 
electrode can record maternal heart rate through a dead foetus. In addition, 
Maude and Fourer (2009:29) in their study done in New Zealand highlighted 
that lack of quantitative and qualitative description of FHR and uterine 
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contractions by midwives during intra-partum is the main cause of sub-optimal 
care.  
 
Furthermore, a confidential enquiry in South African public hospitals 
highlighted that failure to detect and respond to foetal compromise during 
labour are major contributing factors to neonatal deaths in South Africa 
(Buchmann & Pattinson 2005:61). A review of litigation in maternity cases in 
the UK revealed that the highest number of claims were related to erroneous 
interpretation of CTG tracings that prompted wrong interventions (Williams & 
Arul Kumaran, 2004:458). 
 
Therefore, it is evident that EFM is only a valuable method to reduce neonatal 
mortality and morbidity if the CTG is interpreted correctly and appropriate 
interventions are taken to secure neonatal and maternal wellbeing. 
 
2.3.4 Factors that undermine the efficacy of CTG in South Africa  
According to the South African Medical Research Council Report of 2005 
Report, defective implementation and interpretation of CTG has been 
identified in many studies as being the most common avoidable factor relating 
to intra-partum hypoxia and perinatal deaths (Farrel & Pattinson, 2005:14). 
The report further highlighted that signs of foetal compromise are being 
missed or misinterpreted despite the availability of highly skilled midwives. It is 
concerning that even in monitored labours midwives, as stated in this report, 
failed to identify late decelerations which are a known important hallmark sign 
of severe foetal compromise (Farrel & Pattinson, 2005:15, 61). This report 
confirmed that this is a concerning deficiency in intrapartum foetal monitoring. 
A study conducted in KwaZulu-Natal labour wards identified the inconsistency 
and defective implementation of the CTG, poor interpretation of FHR patterns 
and the recording thereof as factors that are related to CTG competence 
(Philpott & Voce, 2005:70).  
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The relationship between the number of staff per delivery per day and the 
deaths due to intra-partum hypoxia were investigated in Pretoria, South 
Africa. The results revealed that the availability of more staff correlated with a 
higher number of deaths due to intra-partum hypoxia. This could be 
aggravated by the presence of non-skilled birth attendants and the lack of 
continued training (Pattinson & Prinsloo, 2005:68).   
 
Another barrier to effective CTG use and interpretation was identified as 
related to non-clear documentation. Vadnais and Golen (2010:2) attested that 
accurate and consistent documentation of the FHR tracing in a manner that 
can be understood by other providers allows for clear communication among 
providers. Thorough documentation may be seen as evidence of high-quality 
care and a skilled and safe healthcare provider, whereas an incomplete 
record may give the perception of wider problems with the midwives‟ practice. 
Therefore, having been informed of the factors that undermine the efficacy of 
EFM as highlighted in the literature and being exposed to neonatal and 
midwifery clinical practice, the researcher realized that it would to would be 
beneficial to conduct research whereby the focus would be on the perceptions 
of the midwives regarding their levels of competence related to CTG. 
  
Information from the South African Medical Research Report of 2005 
highlighted concerns regarding the deficiency in intra-partum foetal monitoring 
globally and in South Africa. The researcher targeted the midwives in 
KwaZulu-Natal in particular as it was counted amongst the provinces with 
highest neonatal deaths and poor perinatal care in 2009 by the National 
Department of Health (see Mabaso et al., 2014:183).  
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2.3.5 Neonatal mortality and morbidity related to defective 
implementation and interpretation CTG 
Electronic FHR monitoring has a clinical value to reduce neonatal mortality 
and morbidity providing the CTG is interpreted correctly and corrective 
intervention is instigated. Conversely, the EFM is fatal if the user is unable to 
interpret the findings (Farell, 2007:14). Infant mortality and morbidity related to 
misinterpretation of CTG, was highlighted in the United Kingdom‟s (UK) 
confidential enquiry into stillbirths and deaths in infancy (Maude & Foureur, 
2009:24). It is also evident from the discussions already mentioned in this 
chapter that erroneous interpretation of CTG is a major contributor to neonatal 
mortality and morbidity globally. 
 
According to a confidential enquiry in South African public hospitals, the lack 
of detection and relevant response to foetal compromise are contributing 
factors to perinatal deaths (Buchmann & Pattinson, 2005:15, 62). Neonatal-
related causes of deaths are indicated as the highest contributor to the 
causes of deaths of under-5 year olds globally. Birth asphyxia accounts for 
the third most common cause of neonatal mortality (Bradshaw, 2009:52). The 
Under-5 Mortality Statistics in South Africa highlighted the evident increase in 
neonatal deaths in 2006 due to birth asphyxia (Nannan, Laubscher, 
Zinyakarata, Prinsloo, Darikwa, Matzopoulos & Bradshaw, 2012:41). 
Likewise, a Confidential Enquiry into Stillbirths Deaths in Infancy (CESDI) 
report in 1999 in the UK revealed that 71% of the neonatal deaths were due to 
sub-optimal care (Brockehurst, 2014:8). This report significantly criticized 
defective interpretation of CTGs during intra-partum surveillance that, as 
stated in the report, impacted the foetal outcome adversely (Brockehurst, 
2014:8).  
 
The South African Department of Health (DoH) released concurring reports on 
perinatal care namely the South African Medical Research Council Report 
(Pattinson, 2005:15, 62) and the Eighth Report of Saving Babies, 2011-2012 
(Buchmann & Pattinson, 2013:11). These reports both highlighted that intra-
partum hypoxia remained the primary cause of 43% of perinatal deaths of 
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foetuses and neonates that weighed over 1000g. In addition, the subsequent 
publication of the Ninth Report on perinatal care in South Africa, (Saving 
Babies 2012-1013) concurred with the two previous reports by further 
documenting that almost half of the perinatal deaths caused by intra-partum 
foetal hypoxia were attributed to poor foetal monitoring (Pattinson, 2014:25). 
 
Furthermore, the National Perinatal Mortality and Morbidity Committee‟s 
(NaPeMMco) Triennial report highlighted that 27% of perinatal deaths in 
KwaZulu-Natal, South Africa, were due to intra-partum hypoxia (Adhikari, 
2008:142). Of the 27% of perinatal deaths, 2.6% were due to undetected 
foetal compromise in the electronically monitored labours (Adhikari, 
2008:142). The inability of midwives to interpret and document foetal distress 
related directly to neonatal mortality and morbidity. Therefore, adequately 
skilled and proficient midwives who are able to implement and interpret a CTG 
during intra-partum care made this an avoidable health provider factor. 
 
2.4 COMPETENCE OF MIDWIVES IN THE IMPLEMENTATION AND 
INTERPRETATION OF CARDIOTOCOGRAPHY  
A midwife is a person qualified and competent to independently practice 
midwifery in the manner and to the level prescribed and who is capable of 
assuming responsibility and accountability for such practice (Nursing Act, 
2005:25). The midwife is expected to function independently and competently 
in all his or her duties and has to be responsible and accountable for all his or 
her actions (Nursing Act 33 2005; Regulation 2488, 1990). The scope of 
practice for a registered midwife entails the monitoring of the progress of the 
pregnancy, labour and the puerperium (Regulation 2598, 1984). Completing 
the training and subsequent registration as a midwife indicates that one has 
met the minimum requirements to qualify as a practitioner as set out by the 
relevant statute. 
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The European Community Midwives Directive and the Midwives‟ Code of 
Practice states that foetal monitoring is fundamental to midwifery practice and 
that “a midwife must care for and assist the mother during labour, and 
monitor the condition of the foetus in utero by the appropriate clinical 
and technical means” (The European Community Midwives Directive 
80/155/EEC Article 4; Midwives‟ Code of Practice UKCC, 1994:4-6, cited in 
Dover & Gauge 1995:19). In South Africa, student midwives receive midwifery 
training, most commonly in their third year of the training programme. This 
implies that student midwives only become exposed to the extensive practice 
of midwifery, specifically foetal surveillance, after two years of theoretical and 
practical exposure in midwifery and only after two years of intermittent clinical 
practice as registered nurses. By that time, it is argued, their competence and 
skill related to the implementation and interpretation of CTG and thus the 
relevant intervention should be adequate.   
 
The interpretation of CTG is a difficult task that requires clinical experience 
and significant expertise (Spilka, Chudacek, Hruban,  Bursa, Huptych, Zach & 
Lhotska, 2014: 73; Parhizkar, Latiff & Aman, 2012:29). It is therefore 
mandatory that midwives undergo ongoing CTG training to enhance their 
competencies. Informal and formal training should be available to assist 
midwives in performing and interpreting electronic FHR patterns to ensure 
that appropriate actions can be implemented and that high risk factors can be 
identified. Keable & Rosie Goodsell (2015:3) in the National Health System in 
UK in their maternity guidelines recommend that a 6-monthly interval CTG in-
service education would assist in keeping midwives and doctors up to date 
with implementation and interpretation of CTG. All new staff members should 
undergo induction and training programmes to ensure that trained staff assists 
women in labour and assess the foetal wellbeing.  Midwives remain 
responsible and accountable for their learning and for identifying their learning 
needs (Parhizkar, et al., 2012:29) 
 
The fourth Millennium Developmental Goal stated that child mortality (under-5 
year olds mortality rate) should be reduced by two-thirds between 2010 and 
2015 (Mabaso et al., 2014:183). Howver, this did not happen. In addition it 
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was believed that by ensuring coverage, quality care, improving knowledge 
development of staff, adequate resources, access to healthcare, rapid referral 
and transportation would also decrease the maternal and neonatal mortality 
and morbidity rates (Farrell & Pattinson, 2005:1). All these actions are directly 
related to skilful CTG monitoring. Mabaso et al. (2014:184) made 
recommendations regarding clinical skills improvement, particularly 
emphasising strengthening the skills of interns, midwives and nurses and 
training and education of health care workers to enhance neonatal and 
obstetrical care. 
 
The ability to interpret CTG tracings and initiate appropriate actions has 
become a fundamental skill required of midwives (Devane & Lalor, 2006:297). 
The International Federation of Gynaecology and Obstetrics (IFGO) set out 
guidelines to assist in the proper use of EFM. One of the guidelines was the 
importance of having trained staff in labour wards to monitor FHR during intra-
partum surveillance and to take appropriate action. Hale (2007:105) 
recommended that the interpretation of CTG should be part of a midwife‟s skill 
set and is integral to intra-partum care. This recommendation was further 
attested to by Royal Australian and New Zealand College of Obstetricians and 
Gynaecologists (2014:10) by stating that all clinicians implementing and 
interpreting CTG should have current knowledge on foetal physiological 
responses to hypoxia, good pattern recognition skills and the ability to 
integrate this knowledge with each clinical situation. Liston, Sawchuck, and 
Young (2007:8) and RANZOG (2014:10) both recommended that regular 
education and assessment of competency should be completed by all 
clinicians using and interpreting CTGs. These authors evidence indicated how 
often practitioners should update their knowledge and skills and that periodic 
review is advised. However, the National Institution of Clinical Excellence 
(2007:3) recommended 6-monthly intervals. 
 
Lack of supervision and designated supervisors in labour ward is one 
loophole that was identified in the selected hospitals in KwaZulu- Natal 
(Philpott & Voce, 2005:69). No indication, however, was given on the length of 
experience of the participants. Limited experience invariably leads to 
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insufficient monitoring of junior staff members and ultimately their lack of 
confidence (Philpott & Voce, 2005:69). Research findings regarding midwives 
and the interpretation of CTG do not differentiate between knowledge 
according to the levels of competencies. However, it included midwives from 
less than 2 years of clinical experience (the beginner level) up to more than 
10 years of clinical experience (the expert midwife) (Luyben & Gross, 
2001:180; Devane & Lalor, 2005:137; Devane & Lalor, 2006:302). 
 
Efficient implementation and accurate interpretation of the cardio-tocograph is 
the culmination of labour-related pathophysiological processes fundamental to 
clinical decision-making during intra-partum foetal surveillance. Therefore 
midwives who are the first contact with the labouring women need to have 
expertise in the implementation and interpretation of cardio-tocograph. Also, 
guidelines regarding the use and interpretation of cardio-tocograph foetal 
heart rate tracings are essential for safe and collaborative practice and will 
ultimately improve multidisciplinary relations between midwives and 
obstetricians. 
 
 
2.5 FACTORS OF IMPORTANCE WITH REGARD TO THE 
IMPLEMENTATION AND INTERPRETATION OF CTG 
The focus of the present study is the level of competence of practicing 
midwives in the implementation and interpretation of CTG during intrapartum 
surveillance in the public hospitals in KwaZulu-Natal. The implementation and 
interpretation of CTG are two interdependent concepts which complement 
each other as discussed below in the context of CTG. Implementation of the 
CTG refers to the actual skill of performing the foetal heart rate monitoring by 
a midwife using an electronic foetal monitor called CTG with the purpose of 
assessing foetal wellbeing during pregnancy and labour (Miller, Miler & 
Tucker, 2013:106). The implementation of CTG is completed by the 
interpretation thereof. Interpretation of the CTG entails the analysis of the 
CTG tracing by the midwife to establish the significant physiologic meaning of 
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the foetal heart rate (FHR) together with observations of uterine activity as 
recorded on the tracing (Miller, Miler & Tucker, 2013:106). 
  
Furthermore, interpretation of CTG will instigate the corrective intervention 
where indicated, therefore a definite standard and level of understanding is 
needed. Correct and relevant interventions require that midwives are 
competent and master certain principles of implementation of CTG namely: 
indications for CTG, cardio-tocograph practice recommendations and 
reduction of maternal and foetal heart rate confusion. 
 
2.5.1 Indications for CTG 
There is much debate as to whether CTG should be implemented for all 
women in labour. Several authors highlighted that intermittent auscultation 
(IA) as a form of foetal monitoring is recommended for low risk pregnancies 
and labours (Carlisle, 2011:1; Hale, 2008:682; Altaf, Oppenheimer, Shaw, 
Waugh & Dixon, 2006:409). However, Carlisle (2011:1) and Bailey 
(2009:1388) advise that intermittent auscultation should be switched to 
continuous electronic monitoring for the following indications: 
 Significant meconium, with consideration to making the switch with light 
meconium 
 Abnormal FHR is detected by intermittent auscultation 
 Fresh vaginal bleeding developing during labour 
 Oxytocin use for augmentation of labour (even in induction of labour). 
 
According to the guidelines of National Institute of Clinical Excellence 
(2007:2), EFM is recommended for a number of antenatal and intrapartum 
risk factors that have been shown to be associated with the development of 
neonatal encephalopathy, cerebral palsy or even perinatal death. A 
comprehensive list of indications of CTG is provided in table 2.1 in the 
addendum. From the above it could be concluded that intermittent FHR 
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monitoring is an important aspect of pregnancy and labour. Where there is an 
indication of an occurring complication, intermittent monitoring is encouraged 
to be replaced with continuous monitoring. Therefore, it is mandatory that 
each labour and delivery unit should develop the guidelines that clearly 
stipulate the indications of electronic foetal heart rate monitoring. With regard 
to that statement, the overall decision on the implementation of electronic 
foetal monitoring will be determined by the guidelines of each labour and 
delivery unit.  
 
2.5.2 Cardio-tocograph clinical practice recommendations 
The literature reviewed highlighted that no internationally agreed CTG clinical 
practice has been recommended. However, the National Institute of Clinical 
Excellence, the American Congress of Obstetricians and Gynaecologists, the 
Royal College of Obstetricians and Gynaecologists and the Royal Australian 
and New Zealand College of Obstetricians and Gynaecologists, all of which 
are organizations with expert members such as obstetricians and medical 
scientists, all independently published some evidence-based guidelines on 
cardio-tocography practice to reduce variation in practice (Chaikdou, 2009:1-
4, Kroushen, Beaves, Jenkins & Wallace, 2009:268-273). These guidelines 
have been generally and internationally adopted for practice by most doctors 
and midwives and are currently recognised as standard practice. The 
organisations mentioned above have conducted extensive research on 
cardio-tocography and hence the recommendations to help in the 
standardisation of practice in cardio-tocography by doctors and midwives. The 
recommended guidelines refer to: 
 Settings on the CTG machines should be standardised to enable  a 
consistent approach to teaching and interpretation of cardio-tocograph 
tracings (RANZCOG, 2014:22) 
  Cardio-tocograph paper speed should be set at 1cm/minute. Some 
countries such as America currently use a paper speed of 3cm/minute 
(ACOG, 2009:114) 
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 Set display FHR ranges at 50-120 bpm (RANZCOG, 2014:22) whereas 
NICE (2007:6) recommended a range of 30- 210 bpm 
 Date and time on the cardio-tocograph monitor should be validated at 
the commencement of every cardio-tocography (NICE, 2007:6) 
 Cardio-tocograph tracings should be clearly labelled with the woman‟s 
name, hospital number, date and time of commencement, maternal 
observations (especially maternal heart rate) and the signature of the 
midwife (NICE, 2007:2) 
 Any intrapartum intervention that may affect the FHR (for example, 
vaginal examination, application of foetal scalp electrode or insertion of 
epidural) should be noted contemporaneously, including date and time 
and midwife‟s signature  
 Women on continuous CTG should be reviewed at least every 15-30 
minutes 
 Midwives should be aware that CTG monitors from different 
manufacturers use different vertical axis scales, and this may change 
the perception of the foetal heart rate variability. 
 After delivery the midwife should sign, note the date, time and mode of 
delivery on the CTG. 
 The CTG tracing should be stored safely with the woman‟s medical 
records/notes. 
Therefore, CTG practice should therefore be standardised by means of 
evidenced-based guidelines. The Institute of Obstetricians and 
Gynaecologists, the Royal College of Physicians of Ireland and the 
Directorate of Strategy and Clinical Programmes Health Service Executive, in 
their Intra-partum Foetal Heart Rate Monitoring Clinical Practice Guidelines 
(2014:4), emphasized that the purpose of CTG guidelines is to reduce 
adverse perinatal outcomes related to inadequate intra-partum foetal 
surveillance. 
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2.5.3 Reduction of Maternal Heart Rate and Foetal Heart Rate Confusion 
during CTG monitoring 
The risks and consequences of maternal heart rate and foetal heart rate 
confusion during electronic foetal heart rate monitoring have been 
documented in numerous studies (Bhogal & Reinhard, 2010:242; Morton, 
2007:9; Hanson, 2010:7). To concur with this statement Nageotte (2007:542) 
highlighted that maternal and foetal heart rate confusion is one of the five 
commonest foetal heart rate monitoring errors associated with cardio-
tocography monitoring. In addition, Equy, Buisson, Heinen, Schaal, Hoffmann 
and Sergent (2012:794) and Murray (2004:93-104) highlighted that the 
incidence of maternal heart rate and foetal heart rate confusion in the 
interpretation the cardio-tocograph is more common during the second stage 
of labour during concomitant pushing. Therefore, midwives are to be well 
versed on these dynamics, foetal heart rate changes and surrounding 
circumstances. Bhogal and Reinhard (2010:426) and Morton (2010:9) 
recommended the practices to be initiated during electronic foetal heart rate 
monitoring to avoid maternal and foetal heart rate confusion as follows:  
 
Verification of foetal heart rate (FHR)  
Firstly, the midwife needs to ascertain the presence of foetal movements by 
asking the woman when she last felt the baby moving and the quality of 
movements before commencing cardio-tocography. Abdominal palpation is 
performed prior to auscultation of FHR to confirm foetal life, determine foetal 
position, enabling the midwife to locate the point of maximal proximity (PMI) of 
the foetal heart. Abdominal palpation is then followed by auscultation of FHR 
using a monaural or binaural foetoscope and palpation for foetal movements 
before commencing electronic foetal heart rate monitoring. Schwarz 
(2014:164) referred to this method as independent check or intelligent 
auscultation. While auscultating the foetal heart the midwife should 
simultaneously palpate the maternal pulse for one minute to ensure that the 
FHR has been detected.  
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Verification of maternal heart rate (MHR) 
Likewise, the maternal heart rate (MHR) should be verified before 
commencing and during EFM. The maternal pulse (preferably the radial 
pulse) should be palpated for one minute while simultaneously auscultating 
the foetal heart rate. The maternal pulse should also be checked periodically 
during the second stage of labour (Simpson-Rice, 2011:242). The midwife 
should be suspicious of the absence of deceleration during a uterine 
contraction (Schwarz, 2014:162). Maternal heart rate should be documented 
each time it is checked. If the modern CTG monitor is available, a pulse 
oximetry or even maternal electrocardiogram can be used to monitor and 
record maternal heart rate continuously. 
Therefore, the recommendations on the reduction of MHR and FHR confusion 
bring to light the significance of knowing the differences between the 
characteristics of MHR and FHR (Bhogal & Reinhard, 2010:426). The CTG 
records the uterine contractions and the features of foetal heart rate. (Nurani, 
Chandraharan, Lowe, Ugwumadu, Arulkumaran, 2012:1429). A normal 
baseline FHR is 110-120 beats per minute whereas the normal MHR baseline 
is 60-100 beats per minute (Bailey, 2009;1393). During labour the FHR slows 
down during a uterine contractions secondary to head compression, umbilical 
cord compression or utero-placental insufficiency as a results of reduced 
utero-placental perfusion during a contraction, whereas the MHR increases 
during a contraction under the influence of haemodynamic changes 
However, maternal conditions that alter the foetal heart rate such as maternal 
fever, chorio-amnionitis and dehydration should be considered, as well as 
certain legal (Bricanyl) and illicit drugs (amphetamines) since they increase 
the maternal pulse rate. Erroneous interpretation of the CTG when confused 
with maternal heart rate, could lead to inappropriate or even non-intervention 
although indicated (Stamplijg, Signaroldi, Mastroianni, Signorelli, Casati & 
Ferrazi, 2012:1517). Therefore, it should be a standard practice to determine 
and distinguish MHR and FHR before commencing CTG, and periodically or 
continuously during labour, especially during the second stage of labour 
(Schwarz, 2014:164). 
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Efficient implementation of the CTG is fundamental to accurate interpretation, 
which is the cornerstone for clinical decision during intrapartum surveillance 
since it instigates intervention where indicated. If the CTG has been 
defectively implemented it will result in erroneous interpretation and the 
initiation of the incorrect intervention. The present study focused on the level 
of competence of midwives in KwaZulu-Natal in the implementation and 
interpretation of CTG. It is mandatory that midwives understand the 
physiology of foetal oxygenation in order to be able to interpret CTG 
efficiently. The physiology of foetal oxygenation is discussed in the section 
that follows below. 
 
2.6 THE PHYSIOLOGY OF FOETAL OXYGENATION 
The physiology of foetal oxygenation involves the transfer of oxygen from the 
environment to the foetus and the subsequent response. The foetus in utero 
does not breathe atmospheric oxygen: instead, oxygen is transferred from the 
environment to the foetus by maternal and foetal blood along the foetal 
oxygen pathway that invariably includes maternal lungs, heart, vasculature, 
uterus, placenta and umbilical cord (Tucker, Miller & Miller, 2004:26). This 
pathway is called the foetal oxygen pathway (Tucker, et al., 2004:26). Any 
interruption in the foetal oxygenation pathway will be manifested by changes 
in the FHR pattern, depending on the cause of the interruption. These 
changes occur in progressive stages from hypoxemia to hypoxia, then to 
metabolic acidosis, metabolic acidemia and finally hypotension. The last stage 
of the pathway is that of hypotension and has major consequences to the 
foetal wellbeing. The foetal oxygenation pathway has to be understood within 
the premise of prevention of possible intra-partum foetal injury (Ferdoka, 
2010:15). The progression stages are not always apparent or easily detected 
unless EFM is in progress or is initiated. Figure 2.1 below depicts the 
expected foetal oxygen pathway. 
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Environment 
       Lung 
              Heart 
                  Vasculature 
                        Uterus 
                              Placenta 
                                 Umbilical cord 
                                     Foetus   
                  Foetal response to disrupted oxygen transfer                            
                                                  Hypoxemia 
                                                      Hypoxia 
                                                           Metabolic acidosis 
                                                                 Metabolic acidemia 
                                                                       Hypotension 
 
Figure 2.1: Physiology of foetal oxygenation (Miller et al., 2013:14) 
 
Therefore, it is imperative that the midwives understand the physiology of 
foetal oxygenation as it underpins the principles for the standardised 
interpretation of FHR during intra-partum care (Ferdoka, 2010:1; Miller, 
2011:14). These principles are discussed below. 
 
2.6.1 The principles of FHR interpretation 
In 2008, the National Institute of Child and Human Development (NICHD) 
introduced an evidence-based approach to the interpretation of the foetal 
heart rate patterns (Miller, Miller & Tucker, 2013:148). Three central principles 
are based on this approach and provide the foundation for the systematic 
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management evidence-based guide to the interpretation of the foetal heart 
rate. The summarised version of these three principles follows below. 
 
Principle One 
All clinically significant FHR decelerations indicate interruption of oxygen 
transfer from the environment to the foetus at any point along the pathway 
including maternal lungs, heart, vasculature, uterus, placenta and umbilical 
cord and can result in a prolonged, variable or late deceleration (Ferdoka, 
2010:15). For example, interruption of the oxygen pathway by compression of 
umbilical cord can result in a variable deceleration (Fedorka, 2010:15; Miller, 
2011:14), whereas late decelerations are the hallmark of foetal hypoxia due to 
decreased uterine blood flow (Todd, Rucklidge & Kay, 2013:5). Although 
variable, prolonged and late decelerations differ in their mechanism the 
common trigger shared by all clinically significant decelerations is the 
interruption of oxygen (Miller, 2011:14). 
 
Principle Two 
Foetal neurologic injury due to interruption of oxygen transfer from the 
environment to the foetus does not occur unless it progresses at least to the 
stage of significant metabolic acidemia (umbilical artery pH <7 and base 
deficit > or equal to12 mmo/L) (Ferdoka, 2010:15; Miller: 2011:15). This 
statement was confirmed by Miller (2011:15) who stated that the disruption in 
the pathway from normal foetal oxygenation to the stage of significant 
acidemia progresses through a series of physiological steps (see also figure 
2.1 depicting the physiology of foetal oxygenation). For example if 
uncorrected, repetitive late decelerations are frequently associated with utero-
placental insufficiency and foetal hypoxia leading to acidemia and foetal 
myocardial depression (Bailey, 2009:1392). 
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Principle three 
The presence of moderate variability and/or accelerations in foetal heart rate 
tracing reliably predict the foetal wellbeing and absence of metabolic acidemia 
at the time they are observed. Bailey (2009:1392) further attested that FHR 
accelerations are the hallmark of foetal wellbeing. 
 
Standardised FHR interpretation requires a critical assessment of the 
scientific evidence underlying the relationship between the foetal heart rate 
patterns and foetal oxygenation. The shared model of standard FHR 
interpretation provides the foundation for systematic management evidence-
based guidelines to the interpretation of the foetal heart rate. A shared mental 
model regarding FHR interpretation is essential to ensure effective 
communication and teamwork. Intra-partum FHR monitoring also indicates the 
adequacy of foetal oxygenation during labour. Midwives are advised to apply 
these principles to any CTG tracing to produce a factually accurate, logical 
and consistent interpretation that helps guide the management of the labour.   
 
 
2.7 THE SYSTEMIC APPROACH TO THE INTERPRETATION OF THE 
CARDIOTOCOGRAPH 
The CTG monitor produces a simultaneous visual printout in a form of a graph 
statement called a cardio-tocograph tracing. The CTG tracing displays the 
uterine contractions and the foetal heart rate pattern (Devane & Lalor, 
2005:134). During intra-partum foetal surveillance the midwife monitors and 
interprets the foetal heart rate in relation to the uterine contractions for the 
complete assessment of foetal wellbeing and progress of labour contractions. 
To ensure consistency in the interpretation of the CTG, midwives should 
follow a systematic approach with a full qualitative and quantitative description 
of six components of the CTG (Ferdoka, 2010:15; Macones Hankins, Sponge, 
Hauth and Moore, 2008:662). The six components are: 
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1. Uterine contractions. 
2. Baseline FHR 
3. Baseline FHR variability. 
4. Presence of accelerations. 
5. Periodic or episodic decelerations. 
6. Changes or trends of FHR patterns over time. 
 
The curriculum of the Advanced Life Support in Obstetrics (ALSO) countries 
developed the mnemonic „DR C BRAVADO‟ a systematic, structured 
approach to CTG interpretation (Bailey, 2009:1392). The principles of ALSO 
are included in a training course aimed at enhancing obstetrical practice in the 
United Kingdom but which is open to obstetricians and midwives of other 
countries. According to the ALSO curriculum, the CTG tracing should be 
interpreted in the context of the overall clinical circumstances. 
 
 
2.7.1 Evaluation of the uterine contractions on the CTG tracing 
Uterine contractions are evaluated within the parameters of their frequency, 
intensity, duration and relaxation time (Miller, 2013:88; Ferdoka, 2010:16). 
Contractions are quantified as the number of contractions present in a 10-
minute window, averaged over a 30 minute period (Macones, et al., 
2008:662). During normal labour, uterine contractions are considered 
adequate when there are three to five in 10 minutes over a 30 minute period 
(Beckmann, 2013:203). Excessive uterine contractions are diagnosed when 
more than five occur in ten minutes and indicate uterine hyper-stimulation, 
termed tachysystole (Macones, et al., 2008:662; Ferdoka, 2010:16).  
 
There is a significant diagnostic relationship between the parameters of the 
uterine contractions and the FHR. Lankshear, Ettorre and Mason (2005:367) 
asserted that, in order to interpret the cardio-tocograph tracing accurately, 
clinicians and midwives alike must read the foetal heart rate pattern in relation 
to the uterine contractions. Accurate assessment and management of uterine 
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contractions is crucial to maintain normal foetal oxygenation and acid–base 
status (Miller, et al., 2013:78). Tachysystole can result in disruption of foetal 
oxygenation and increased the incidence of foetal acidemia of all types.  
 
 
2.7.2 Evaluation of FHR on the CTG tracing 
Likewise, the foetal heart rate is monitored in relation to contractions. When 
evaluating the foetal heart rate there are there are four main features that 
should be systematically examined to assist with the interpretation of the CTG 
namely, baseline FHR, baseline variability, presence of accelerations, and 
decelerations (Bailey, 2009:1389; Macones et al., 2008). Annexure 6 presents 
a description of these four features of the FHR while the related discussion 
follows below.  
The four main features of CTG form the basis of electronic foetal heart 
monitoring as they are fundamental to the interpretation of the CTG. They 
assist the midwife to define what is normal therefore easily detecting the 
presence of an abnormal FHR and intervening timely and appropriately. For 
example, late decelerations are the hallmark of foetal hypoxia due to 
decreased uterine blood flow (Todd, Rucklidge & Kay, 2013:5) and this 
requires corrective intervention. 
However, the NICHD 2008 introduced a three-tier FHR interpretation system 
that replaced the terms “reassuring” and “non-reassuring,” which were 
formerly used to categorize and interpret FHR pattern (Ferdoka, 2010:17). 
This three-tiered terminology promotes communication between clinicians, 
and should result in more appropriate and timely interventions and improved 
foetal outcomes. The three-tier FHR interpretation system identifies three 
categories in the FHR pattern (see also Annexure 8). 
Category I: FHR tracings are normal. The FHR tracings are strongly 
predictive of a normal foetal acid–base status at the time of observation (Miller 
et al., 2013:151; Macones et al., 2008:664). No intervention is indicated for 
this category other than routine intra-partum surveillance. 
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Category II: FHR tracings are indeterminate as it includes all FHR tracings 
not assigned to Category II or Category III FHR tracings (Ferdoka, 2010:17). 
Category II tracings encompass the majority of foetal heart rate patterns and 
indicate that heightened intra-partum surveillance is required including more 
frequent assessments, nursing interventions and ongoing evaluations 
(Macones et al., 2008:664)  
Category III: FHR tracings are abnormal. They are predictive of abnormal 
foetal acid-base status at the time of observation (Macones at al., 2008:664). 
Category III FHR tracings require intra-partum resuscitation similar to those of 
category two, but also require prompt delivery of the baby (Ferdoka, 2010:17). 
Category I, Category II and Category II FHR tracings are described in details 
in addendum 21 of this document 
Therefore, based on this description of the process of evaluation of the FHR, 
accurate interpretation of the CTG tracing determines the clinical basis for 
decisions for any corrective interventions. However it is imperative that the 
FHR tracing should be interpreted only in the context of the clinical scenario, 
and any corrective intervention should consider the maternal condition as well 
as that of the foetus. Accurate interpretation of the foetal heart rate patterns 
has become a fundamental skill required of doctors and midwives during ante-
partum and intra-partum foetal surveillance (Devane & Lalor, 2006:297). 
Midwives are specifically mentioned since they are the caregivers who are 
always with the woman during intra-partum surveillance. Also, they are ones 
who report to the doctor about any abnormal findings on the CTG tracing. 
 
2.8 CONCLUSION 
A literature review done with regard to the use of cardio-tocograph and the 
interpretation thereof by midwives described the measure as a crucial element 
in the monitoring of foetal well-being during the intra-partum period. The 
review was done using the CINHALL, Pubmed, MIDIRS and EBSCOhost 
searches and the search was limited to the English language with a time span 
of 2003- 2014. The concept of cardio-tocograph was further defined using its 
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related concepts, namely, background of cardio-tocography or electronic 
foetal heart rate monitoring, the physiology of foetal oxygenation, 
implementation and interpretation of CTG and the factors that undermined the 
efficacy of electronic foetal heart rate monitoring. 
 
The literature review revealed that South Africa is affected no differently from 
the rest of the world by defective implementation and interpretation of CTGs 
by midwives. All the reports by the South African DoH, found during the 
literature review, depicted the past and the current levels of competencies of 
foetal heart rate monitoring by midwives. These reports set a platform for 
further research into the midwives‟ levels of competence in intra-partum foetal 
heart rate monitoring. In view of the literature review, the current researcher 
seeks to describe the perceptions of midwives with regard to their levels of 
competence regarding CTG. The methodology adopted for this research will 
be described in the next chapter. 
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                                                 CHAPTER 3 
RESEARCH DESIGN AND METHODOLOGY 
 
3.1 INTRODUCTION 
This chapter describes the research design and method used in the study and 
includes the reliability and validity of the research instrument. The study was 
conducted in three successive and interrelated phases to achieve the 
objectives. In the first phase the researcher formulated the purpose and the 
objectives that guided the study. Following the granting of the permission to 
conduct the study, sampling and data collection commenced. Thereafter, the 
second phase of data analysis commenced using Analysis of Variance 
(ANOVA). This phase proved to be challenging for the researcher because it 
was the first time she had conducted a quantitative study. Also the fact that 
the statistician was in Nelson Mandela Bay while the researcher was in KZN 
posed a challenge for the preferred face to-face consultation and the 
researcher was dependent on e-mails for communication. Owing to these 
challenges data analysis took longer (three months) to complete than was 
originally expected. 
The third phase entailed the interpretation and discussion of findings from the 
data analysis and the development of guidelines. These guidelines will be 
recommended to the midwifery operational managers to be used by midwives 
during implementation and interpretation of CTG. Such a recommendation will 
be the final step of the third objective of this research.  
 
3.2 RATIONALE OF THE STUDY 
According to the South African Medical Research Council report (2005:14), 
defective implementation and interpretation of the cardio-tocograph was 
identified in many studies as being the most common avoidable factor relating 
to perinatal deaths and intra-partum hypoxia. This report further highlighted 
that signs of foetal compromise are often missed or misinterpreted despite the 
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availability of highly skilled midwives in the labour ward. Furthermore, failure 
of midwives to detect signs of intra-partum hypoxia has been highlighted as a 
progressive problem in the serial reports of Saving Babies in South Africa 
(2011:19) and also Saving Babies in South Africa (2013:22). These reports 
similarly highlighted that foetal compromise goes undetected in monitored 
labours. All the above reports are a confirmation that midwives in South Africa 
show a serious deficiency in the implementation and interpretation of CTG. 
 
Therefore, it is envisaged that establishing the perceptions of the midwives 
regarding their levels of competence in the implementation and interpretation 
of the CTG would assist to empower and enhance the skills of the midwives in 
this regard. The findings could also set the stage for future research that 
would assist and curb the current challenge of foetal distress and asphyxia 
leading to gross, if not fatal, neurological complications. It has been noted that 
the deaths of naught to five year olds is on the increase globally and is of the 
highest in South Africa (Mabaso, Ndaba & Mkhize-Kwitshana, 2014:183-184). 
Such reports are thought to be associated with South Africa‟s inability to reach 
the Millennium Development Goals in 2015. 
The study would be translated into the fundamental development of evidence- 
based clinical guidelines that would be recommended to the midwifery 
operational managers to improve the clinical skills of midwives to implement 
and interpret CTG proficiently. 
 
3.3 RESEARCH DESIGN 
The research design is the plan or blueprint of how the study will be 
conducted as it is concerned with what type of data were collected and the 
means used to obtain this data (Grove, Burns & Gray, 2013:195; 
Nieswiadomy, 2012:35). Research design aims at obtaining answers to the 
research questions (Polit & Beck, 2012:58). In the context of this study the 
research question relates to the performance of the CTG during by labour and 
delivery by unit midwives. Responses to the question are deemed to shed 
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light on the assistance, where needed, to the midwives to enhance the skill of 
foetal monitoring during labour. For the purpose of this study the researcher 
employed a quantitative, non-experimental descriptive comparative design in 
order to give a detailed description of the perceptions of the midwives in 
KwaZulu-Natal public hospitals regarding their levels of competence in the 
implementation and interpretation of the CTG. In addition the comparative 
component of research design was used to compare the midwives‟ level of 
competence related to CTG tasks. 
 
3.3.1 Quantitative research 
Quantitative research is a highly formal, objective, systematic process in 
which numeric data are used to obtain information about the phenomenon 
(Boswell & Sharon, 2014:204; Hedges & Williams, 2014:113). It describes 
variables, examines relationships between and among variables and 
determines cause and effect interactions between variables (Hedges & 
Williams, 2014:113; Burns & Grove, 2009:706) to get to the needed answers. 
 
The researcher selected a quantitative, non-experimental, comparative, 
descriptive research design in order to establish and describe in detail the 
perceptions of the midwives in KwaZulu-Natal public hospitals regarding their 
levels of competence related to CTG tasks and to compare their competence 
levels. The questions were intended to generate the knowledge needed for 
evidence-based practice (Burns, Grove & Gray, 2013:34) that would directly 
assist in improving the skills of the midwives in the implementation and 
interpretation of CTGs. The researcher selected the quantitative method 
because of its objective nature so that the findings could be generalised to the 
midwives in Kwa-Zulu Natal public hospitals (Boswell & Cannon, 2014:204). 
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3.3.2 Non-experimental 
Nieswiadomy (2012:321) described non-experimental research as a type of 
research in which the researcher does not manipulate or control the 
independent variable. According to Cosby (2004:372) and Brink (2006:108), 
non-experimental research uses the measurement of variables to describe the 
phenomenon and to explore and explain the relationship between variables. 
The phenomenon in this study is the perceived limited and incorrect intra-
partum monitoring of foetal wellbeing by the midwives. 
For the purpose of this study the design was non-experimental, comparative 
and descriptive as the study aimed to establish and describe the perceptions 
of the midwives in KwaZulu- Natal public hospitals regarding their levels of 
competency related to CTG, while at the same time comparing their levels of 
competency in the implementation and interpretation of CTG. In this study 
there was no manipulation of the independent variables (Polit & Beck, 
2012:55; Burns & Grove, 2009:237) which were the length of midwifery 
clinical experience, number of years worked in the unit, additional post-basic 
midwifery qualification, last in-service education on CTG and the level of 
competence. 
 
The setting was also not controlled as the study was conducted in the labour 
and delivery units of the respective participating hospitals. The researcher 
selected the non- experimental design for the following reasons:  
 It would provide a detailed description of how midwives perceive their 
levels of competence with regard to CTG (Burns & Grove, 2009:232).  
  Perceptions cannot be experimentally manipulated to demonstrate the 
causality (Polit & Beck, 2012:223). A detailed picture of midwives‟ 
perceptions will be constructed (LoBiondo-Wood & Haber, 2010:196). 
 
The study results yielded by non- experimental research design were 
fundamental to developing a base of evidence for practice and might provide 
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the best available answer to the clinical question (LoBiondo-Wood & Haber, 
2010:196). The researcher used the research findings to develop evidence-
based clinical guidelines that would be recommended to midwifery unit 
managers for midwives to use in the implementation and interpretation of 
CTG. 
 
3.3.3 Comparative descriptive design 
The comparative descriptive design describes the differences in variables 
between two or more groups in a natural setting (Burns, Grove & Gray, 
2013:638). Description is done concurrently with comparison whereby the 
variables are compared (Hedges and Williams, 2014:292). The comparison 
regarding the level of competence of the midwives was done during the data 
analysis and interpretation phase after calculating participants‟ mean scores 
in the skills and knowledge regarding the implementation and interpretation of 
a CTG. Comparison of the mean scores was done between the groups and 
within the group of the participants using the following five independent 
variables: 
 Midwifery clinical experience  
 Years worked in the unit 
 Last in-service education on CTG 
 Additional post basic midwifery qualification 
 Level of competence in CTG related tasks 
 
3.3.4 Empirical 
The empirical strategy is grounded in the findings that are based on reality 
rather than on the researcher‟s personal belief (Polit and Beck, 2012:14). 
Data collected through the survey formed the much needed reality information 
for this study. The empirical strategy was verified by analysis of data collected 
from the participants. The data were collected concerning the perceptions of 
the practicing midwives at KwaZulu-Natal public hospitals regarding their 
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levels of competence related to the implementation and interpretation of CTG. 
The data were analysed using statistical tests to ensure objectivity in 
establishing and describing the perceptions of the midwives and comparing 
their CTG competence level. Findings were used as the clinical evidence of 
the related knowledge and skills hence they were used for the development of 
the best practice of the performance of CTG. 
 
3.3.5 Contextual 
Saunders, Lewis and Thornhill (2012:668) and Cozby (2004:111) described a 
contextual study as having findings that are valid within the time-space and 
value context in which the study is conducted. The natural setting for this 
study was the labour and delivery units in Kwa-Zulu Natal public hospitals in 
the EThekwini, uMgungundlovu, uThukela and uGu districts. The study was 
contextual because the midwives performed electronic foetal heart rate 
monitoring during intra-partum care in the labour wards that they were 
assigned to in the Kwa-Zulu-Natal public hospitals during the time of the 
study. The findings were therefore dependent on both the time and context.  
 
3.3.6 Survey research 
According to Polit and Beck (2012:744), a survey is a non-experimental 
research method that focuses on obtaining information regarding activities, 
beliefs, preferences, opinions and attitudes of people through direct 
questioning of sampled participants. Nieswiadomy (2012:325) and Polit and 
Beck (2012:264) further concurred that a survey obtains information from 
people through self-report whereby participants respond to a series of 
predetermined questions posed by investigators. The survey in this study was 
implemented to understand the activities and attitudes of midwives related to 
the use of CTG (Hedges & Williams, 2014:300). The survey in this study 
allowed a systematic gathering of information (Babbie, 2007:244) about the 
perceptions of the midwives in KwaZulu-Natal public hospitals regarding their 
 58 
levels of competence related to CTG. A survey was chosen for the proposed 
study for the following reasons: 
 It was deemed appropriate for the research objectives since the 
purpose of the study was not to infer the cause and effect but to 
describe the nature of the research topic (Brink, 2006:24).  
 There would be no intervention on the part of the researcher that might 
produce research bias since the survey is non-experimental (Polit & 
Beck, 2012:262). 
 Survey was appropriate for data collection using questionnaires 
collected from persons (Burns & Grove, 2009:245). 
 The purpose was to generalise from a sample to a population so that 
inferences could be made about the perceptions of midwives in 
KwaZulu-Natal public hospitals regarding their level of competence 
related to CTG tasks (Creswell, 2009:146). 
 
3.3.7 Cross Sectional 
Data in a cross-sectional design study is collected from the sample 
participants at one point in time rather than from the same participants at 
different points in time (Hedges Williams, 2014:292; Brink et al., 2006:105). 
The researcher using this design attempts to understand a topic by collecting 
a cross-section of information relevant to that topic (Babbie, 2007:102). The 
advantage of using cross-sectional studies according to Houser (2012:286) 
and LoBiondo-Wood and Haber (2010:203) is that they are less costly in 
terms of time and money than longitudinal studies.  
Cross sectional designs also allow the collection of large amounts of data 
making the results readily available. In a cross sectional study, according to 
Houser (2012:286), there is no loss of participants due to study attrition. The 
contrast to this advantage is that cross sectional designs because of their 
extensive rather than intensive nature of enquiry, lessen the ability of the 
researcher to establish an in-depth developmental assessment of the 
interrelationship of the phenomenon being studied (LoBiondo-Wood & Haber, 
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2010: 203). The researcher focused on the advantages of this design rather 
than the disadvantages to provide benefit from the results of the study to the 
practice of intra-partum care in public hospitals.  
 
The data were collected over a period of six consecutive months from 
participants in ten different public hospitals in the eThekwini, uMgungundlovu, 
uThukela and uGu districts in KwaZulu-Natal. This period included two 
months of waiting for and receiving the necessary permission to enter some of 
the research sites. Data collection was done from one hospital to the next but 
making sure to complete the collection from one hospital first before moving to 
the next hospital. A total of two hundred and twenty six questionnaires were 
supplied and one hundred and twenty five were completed and returned. This 
number excludes the ten questionnaires that were used for the pilot study. 
 
3.4 RESEARCH SETTING 
The research setting refers to the place or location where the research data 
are collected; it may be neutral, partially controlled or highly controlled (Burns, 
Grove & Gray, 2013:373; Brink 2006:64). The study was conducted in the 
labour and delivery units of the public hospitals in the eThekwini, 
uMgungundlovu, UGu and uThukela districts of KwaZulu-Natal. The research 
setting was natural since the researcher did not manipulate the environment 
for the study (Burns, Grove & Gray, 2013:373). These hospitals are the 
busiest institutions in their districts as they are referral hospitals with each 
serving a community of at least ten to fifteen labouring women at any given 
time. Also, these hospitals were selected because it was convenient for the 
researcher in terms of proximity, availability and easy transportation for data 
collection purposes. 
The researcher obtained permission to conduct the study from the KwaZulu-
Natal Department of Health (DoH), the managers of EThekwini, 
uMgungundlovu, uThukela and uGu districts; Chief Executive Officers of each 
participating hospital and midwifery operational managers respectively. Due to 
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the fact that participants were professionals who are familiar with vulnerability, 
unit managers were used only for the purpose of protecting the unit routine 
and not disadvantaging the labouring women of the care they needed while 
the researcher was collecting data.  
 
3.5 POPULATION, SAMPLING FRAME AND SAMPLING 
The individuals selected for the study comprised a sample and the larger 
group is referred to as a population (Nieswiadomy, 2012:37). The sampling 
would not be possible if the sample frame is not determined to indicate 
feasibility in terms of the acceptable sample size (Houser, 2012:179). Thus 
data collection is determined by population, sample frame and sampling.  
 
3.5.1 Population  
The population is the complete group of individuals possessing various 
characteristics to which the researcher would like to generalize the study 
findings; sometimes this is referred to as the target population (Boswell & 
Cannon, 2014:450; Polit & Beck, 2012:742; Nieswiadomy, 2012:37). The 
population chosen for this study was all the midwives working in labour and 
delivery units in the public hospitals of Kwa-Zulu Natal. 
 
3.5.2 Sampling frame  
After identifying the population, the researcher established a sampling frame. 
A sampling frame is a comprehensive list of all persons, units or cases in the 
population from which the study sample is drawn (Hedges & Williams, 
2014:298; Nieswiadomy, 2012:147; Babbie, 2007:199). In addition, Houser 
(2012:179) referred to the sampling frame as the available population.  
In this study the sampling frame comprised of all the duty rosters of practicing 
midwives in labour and delivery units of the ten public hospitals that 
participated in the study. The total number of practicing midwives from all the 
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duty rosters of the participating hospitals was 241. The sampling frame was 
discussed and finalised under the guidance of the statistician who then gave 
permission for sampling and data collection.  
 
3.5.3 Sampling and sample 
A sample is a subset of the population chosen to participate in the study 
(Hedges & Williams, 2014:298; Boswell & Cannon, 2014:452; Polit & Beck, 
2012:275). Sampling on the other hand is the process of selecting a number 
of individuals for a study in such a way that the individuals represent the 
larger group from which they were selected (Saunders, Lewis & Thornhill, 
2012:260). There are two methods of sampling. One method yields probability 
samples in which the probability of selection of each respondent is assured; 
the other yields non-probability samples in which the probability of selection is 
unknown (Polit & Beck, 2003:279). In non-probability sampling participants 
are selected by non-random methods (Polit & Beck, 2012:275). The credibility 
of the study lies in the quality of the procedure selected for sampling. 
The researcher targeted all the practicing midwives who work in labour and 
delivery units from fifteen selected public hospitals in four districts in KwaZulu-
Natal namely; eThekwini, uMgungundlovu, uThukela and UGu districts. Of the 
fifteen hospitals that were selected for the study, only ten hospitals consented 
to participate in the study leaving the researcher to sample from only ten 
hospitals. The researcher employed the non-probability convenience sampling 
method to select the study participants. Convenience sampling refers to the 
making use of the most readily available people as study participants; for that 
reason it is sometimes referred to as an accidental sample (Polit & Beck, 
2012:276; Hedges & Williams, 2014:131).  
In convenience sampling participants are included in the study because they 
happened to be in the right place at the right time. The researcher employed 
convenience sampling because it was economical as it was easier for the 
researcher to access participants, and usually required less time (Burns & 
Grove 2009:354; LoBiondo-Wood & Haber, 2010:226). Questionnaires in this 
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study were distributed to available midwives who met the inclusion criteria in 
each labour and delivery unit of the participating public hospitals. 
 
Inclusion criteria 
Inclusion criteria, sometimes referred to as eligibility criteria, are described as 
those characteristics that participants must possess in order to be included in 
the study (Boswell and Cannon, 2014:183; Burns, Grove and Gray, 
2013:353). Inclusion criteria were used to determine the midwives to be 
included in the sample. To be included in the current study the participants 
had to be: 
 Willing to participate voluntarily in the study. 
 Practicing midwives who had served at least two years as a qualified 
professional nurse and midwife. 
 Assigned full time in the labour ward of the selected public hospital for 
at least two years or more. 
As stated by Benner (2001:22) in the model of clinical excellence “From 
Novice Expert”, the midwife should have worked in the similar clinical setting 
for at least two years in order to demonstrate competence. Midwifery clinical 
experience of at least two years in FHR monitoring is regarded as enough for 
the midwife practitioner to have acquired the required fundamental skills and 
knowledge to implement and interpret CTG accurately. 
 
Exclusion criteria 
The exclusion criteria are not the polar opposite of the inclusion criteria, but 
rather those characteristics that, if present would make the persons ineligible 
to be included in the study sample even though they might meet the all the 
inclusion criteria (Boswell & Cannon, 2014; Burns, Grove & Gray, 2013: 353). 
The exclusion criteria in this study were as follows: 
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 A midwife holding a managerial position. Midwives in managerial 
positions do not spend time at the bedside of the labouring women, 
unlike the midwives in non-managerial positions who are in contact 
with labouring women and perform electronic foetal heart rate 
monitoring practice constantly as this prevents them from losing their 
skills. 
 Any midwife with a pending case or disciplinary hearing related to the 
use of CTG was excluded from the study. Any midwife with pending 
case had demonstrated some deficiencies in CTG skills. They were 
therefore not included to minimise contamination of the study. 
 
Of the 241 midwives, fifteen did not meet the inclusion criteria hence 226 
midwives participated in the study and that number of participants was 
approved by the statistician as it met the requirements of a quantitative study 
(Burns, Grove & Gray, 2013:367). Also, the attrition rate was anticipated so 
that at least the sample size would be 120 as the study had five variables 
(Burns, Grove & Gray, 2013:367). Eventually only 125 midwives actually 
completed and returned questionnaires. This made the sample size 125 
participants.  
 
3.6 DATA COLLECTION 
Data are the pieces of information or facts that are collected in scientific 
investigation (Nieswiadomy, 2012:39). Data collection is the precise, 
systematic gathering of information relevant to the research purpose or the 
specific objectives, questions or hypotheses of a study (Burns & Grove, 
2009:43). A suitable data collection instrument is needed to gather precise 
quality information. A research instrument refers to the device used to collect 
data such as questionnaire, test and checklist (Brink, 2006:154). In this study 
the researcher used a self-administered questionnaire for data collection. A 
self-administered questionnaire, sometimes referred to as a pencil format, is a 
printed self-report form designed to elicit information through written 
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responses on the subject (Burns, Grove & Gray, 2013:425; Polit & Beck, 
2012:297). In a questionnaire each participant is asked to respond to the 
same set of questions in predetermined order (Saunders, Lewis & Thornhill, 
2012:679). 
The data were only collected after permission was obtained from the various 
relevant authorities and approved by the respective gatekeepers of the 
participating hospitals. The researcher administered questionnaires to the 241 
practicing midwives who met the inclusion criteria. A covering letter 
accompanied the questionnaire. The letter explained the purpose and the aim 
of the study, the time required for completing the questionnaire, and how the 
collected data would be handled to ensure confidentiality and privacy (Polit & 
Beck, 2003:366; Saunders, Lewis & Thornhill, 2012:231) 
 
The researcher liaised with the operational managers of the respective labour 
and delivery units to arrange suitable dates and times for data collection. The 
managers further assisted the researcher by providing private rooms whereby 
the researcher would meet each midwife to hand out the questionnaire, the 
letter about the study and the agreement form. The researcher explained the 
purpose of the study to each midwife, allowed them read the letter and 
agreement and together signed the agreement if the midwife was willing to 
participate. Each participant was encouraged to complete the questionnaire 
forms on the same day and return them to the researcher as soon as they had 
finished. The researcher remained in the labour and delivery unit of the 
respective hospital during data collection to provide any clarity or help needed 
in the completion of the questionnaire forms. The researcher kept the 
completed questionnaires in a locked box to ensure confidentiality. Also, no 
identity was linked to either the participant‟s responses or the hospital. 
 
3.6.1 Data collection instrument 
The researcher used a self-developed structured questionnaire to collect data. 
The questionnaire comprised of closed and open-ended questions. The 
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researcher selected a questionnaire because it enabled her to ask consistent 
questions. As confirmed by Polit and Beck (2012: 297), using a questionnaire 
in data collection was viewed as a benefit to the course and results of the 
study. The data yielded was analysed with the help of a statistician using 
Analysis of Variance (ANOVA), which is a statistical procedure used for 
testing mean differences among three or more groups by comparing variability 
between groups and within groups, yielding an F- ratio statistics (Polit & Beck, 
2012:719; Boswell & Cannon, 2014:350-352) 
 
3.6.2 Development of the questionnaire 
The researcher followed Polit and Beck‟s (2003:262) and Burns and Grove‟s 
(2005:399) recommended guidelines in developing the questionnaire, namely 
to: 
 Avoid loaded language. 
 Construct short and simple questions. 
 Avoid double-barelled questions. 
 Not use negative items in order to avoid misreading and 
misinterpretation. 
 Use complete items. 
 Avoid leading questions because they could provide clues to the 
answers. 
 State questions in the affirmative. 
 Avoid ambiguous questions that could be misleading. 
 Avoid lengthy questions to facilitate understanding and clarity. 
 State a range of alternatives within the question itself, when possible. 
 Avoid personal assumptions so as not to influence or interfere with 
participants‟ views. 
 Not use slang, jargon or acronyms, which could be misleading 
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The university statistician assisted in the development and finalization of the 
questionnaire before its use. 
 
3.6.3 Advantages of a questionnaire 
As stated by Brink (2006:153) and Nieswadomy (2012:187) questionnaires 
have the following advantages as data-collection instruments: 
 Compared to interviews and observations they are a quicker and 
generally cost-effective means of collecting data from a large number 
of participants in a widespread geographical area in a short while. 
 They provide personal information that is readily given and easy to 
analyse. 
 They ensure anonymity during the data collection since the findings 
cannot be linked to respondents. 
 If anonymity is assured, the participants are more likely to provide 
honest answers. 
 The format is standardised and not dependent on the mood of the 
researcher. 
 
3.6.4 Format of the questionnaire 
The questionnaire comprised of four sections with closed and open-ended 
questions. Open-ended questions are included to enable the participants to 
give their own unique individual opinions. The sections will be as follows: 
 SECTION A:  Biographical and educational data  
 SECTIONB: Participants‟ perceptions regarding their level of 
competence related to CTG tasks 
 SECTION C: Knowledge of foetal monitoring 
 SECTION D: CTG Interpretational Skills Test (CIST) 
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Clear and concise instruction was given on how to respond to each question 
in the respective sections. The researcher remained in the labour ward to give 
clarity where needed regarding the questionnaire. The issues of validity and 
reliability of the questionnaire was observed during its development and re-
evaluated in the pilot study. 
 
3.7 VALIDITY AND RELIABILITY 
In order for research data to be of value and of use, they must be both reliable 
and valid. Reliability and validity are the two most important and fundamental 
characteristics of any measurement procedure (Neuman, 2003:178). These 
two concepts will be discussed independently. 
 
3.7.1 Validity 
The validity of a research instrument is determined by its ability to accurately 
measure what it is supposed to measure (Hedges & Williams, 2014:300; 
LoBiondo-Wood & Haber, 2010:288). Boswell and Cannon (2014:321) agreed 
that the research instrument is valid if it truthfully measures the concept it 
purports to measure. The important aspects of validity are content, face and 
construct. The researcher focused on content validity, which is the degree to 
which the items in an instrument adequately represent the universe of the 
content (LoBiondo-Wood & Haber, 2010:288). As confirmed by De Vos, 
Strydom, Fouche and Delport (2011:173), evidence for content related validity 
was obtained from the literature, representatives of the relevant populations 
and content experts.  
After the construction of the questionnaire was completed, the researcher 
tested it for face and content validity by giving it to independent experts and a 
professional statistician who also evaluated it for conceptual and investigative 
bias. The instrument was also submitted to the panel of judges including 
personnel in the Faculty of Advanced Life Support in Obstetric Course and 
two Foetal Medicine Specialists who are considered to be experts in 
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electronic foetal monitoring. The judges were requested to indicate their 
agreement with the scope of the items and the extent to which the items 
reflect the concept under consideration (LoBiondo-Wood & Haber, 2010:289). 
Furthermore, midwifery unit managers of labour and delivery units were also 
requested to review, verify and determine whether the items in the 
questionnaire measured midwives‟ perceptions with regard to their level of 
competence related to CTG tasks. 
 
3.7.2 Reliability 
The reliability of a research instrument is determined by its ability to yield the 
same results each time it is applied to the same objects (Babbie, 2007:143; 
LoBiondo-Wood & Haber, 2010:295). De Vos, (2005:162) agreed that 
reliability is the stability or consistency of the measurement. If the same 
variable is measured under the same conditions, a reliable instrument 
produces identical measurements and the measuring instrument is able to 
yield consistent numerical results each time it is applied (Burns, Grove & 
Gray, 2013:396).  
 
Burns and Grove (2005: 374) further state that reliability represents the 
consistency of the measure obtained in the use of a questionnaire and is an 
indication of the extent of random error in a measurement instrument. 
Reliability testing shows characteristics such as dependability, consistency, 
precision and comparability. The three attributes of a reliable research 
instrument are stability, homogeneity and equivalence. The researcher took 
the following steps to ensure reliability: 
 Questions were compiled in English that would be understood by all 
participants. The professional language editor was utilised for this 
purpose 
 Accurate and careful phrasing of each question to avoid ambiguity 
 The questionnaire was pre-tested in a pilot study 
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 The participants were informed of the purpose of the study and the 
need to respond truthfully 
 
Ensuring these steps means that if another researcher conducted the same 
study using a similar data collection instrument, similar results would be 
obtained. 
 
3.8 PILOT STUDY 
According to Brink (2006:94), a pilot or pilot study is defined as “ a small-scale 
study using the population of the sample who will not be included in the main 
study in order to test and refine the instrument”. A pilot study involves a 
miniature trial version of the planned study whereby a small number of people 
with similar characteristics those of the sample that will be used for the main 
study are selected. According to Burns, Grove and Gray (2013:45), a pilot 
study is developed much like the proposed study, using similar participants, in 
the same setting and the same data collection and analysis techniques. In this 
study the researcher conducted a pilot study to:  
 Evaluate the time needed for the completion of the questionnaire 
 Determine whether questions are correct, clear and understandable 
 Eliminate ambiguities or difficulties in wording and phrasing 
 Minimise errors, examine stability, validity and usability of and indicate 
the adequacy of the questionnaire (Burns & Grove, 2005: Polit and 
Beck, 2003:103). 
 Gain experience in administering the questionnaire and dealing with 
problems identified 
 To prevent a researcher from conducting a large scale study that might 
have little value (Nieswiadomy, 2012:38) 
 
A pilot study was conducted with ten midwives who were not part of the main 
study sample (Pera & Tonder, 2005:160). Only ten midwives were selected so 
 70 
that the sample size for the main study was not affected since the number of 
practicing midwives in the selected public hospitals was limited. The research 
supervisor and the statistician addressed the problems identified with the 
phrasing of the questions during the pilot study before the researcher 
embarked on the main study.  
 
3.9 DATA ANALYSIS 
Data analysis, according to Polit and Beck (2012:725), is the process whereby 
data is methodically examined, interpreted and tested in relation to the 
research hypotheses. Data analysis also entails transforming raw data into 
usable information by summarizing and describing data in meaningful terms 
(Brink, 2006:178). When data collection was completed, the captured data 
was given to the statistician who used the ANOVA computer programme for 
analysis. Most of the questions included in the questionnaire were closed 
questions. These were coded for easy analysis by computer. The researcher 
categorized narrative responses of the open-ended questions into themes by 
hand. The researcher together with the statistician confirmed that the data 
was captured correctly. The statistician used the answer sheet from the 
researcher to independently confirm that responses were accurately captured. 
The research supervisor monitored the process, gave input where possible 
and coordinated the consultation sessions between the researcher and the 
statistician and assisted with meaningful data interpretations.   
 
3.10 ETHICAL CONSIDERATIONS  
Ethical considerations were an essential component in this study because of 
its sensitive nature as it involves the rights of human subjects (Roberts, 
2010:33). According to Pera and Van Tonder (2005:152), the main ethical 
considerations are permission to conduct the study, participants‟ informed 
consent, and the research process. The researcher was guided by the ethical 
principles of autonomy or self-determination, informed consent, confidentiality, 
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anonymity, privacy, avoiding harm, and justice (Pera and Van Tonder, 
2005:152, 154). 
 
3.10.1 Permission to conduct the study  
Permission was obtained from the KwaZulu-Natal Department of Health and 
the CEO of each participating hospital before conducting a study. Further 
permission was obtained from all the participants who signed an informed 
consent form. According to Pera and Van Tonder (2005:152), permission to 
use data from the participants should be sought within the moral framework to 
maintain autonomy, confidentiality, anonymity and providing an informed 
consent, telling the truth, and guaranteeing non-coercion and non-exploitation 
of the individuals concerned. The researcher upheld these principles in order 
preserve human dignity and prevent any psychological harm or conflict. 
 
3.10.2 Right to self-determination/autonomy 
Self- determination or autonomy means the freedom to decide what to do. 
Even when the participants have signed a consent form, they are made aware 
that they are free to withdraw from the study at any time with no 
recriminations. In the event that the participants decide to withdraw from the 
study, they can do so freely without any explanation to the researcher. The 
prospective participants had the right to voluntarily participate in the research 
study without external control, exploitation or coercion.  
 
The researcher approached the participants individually and gave them all the 
information about the nature and the purpose of the study, benefits and 
alternatives. The participants were each given an opportunity to ask questions 
or voice their concerns before signing their consent to participate in the study 
(Adams, 2014:1). (See annexure D for consent). The participants voluntarily 
consented to participate in the study hence they signed an informed consent 
which was the cornerstone to protecting their autonomy (Adams, 2014:1). 
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3.10.3 Right to full disclosure/informed choice 
The ethical principles of autonomy, liberty and informed choice support one 
another. The researcher upheld these principles, including veracity, which 
involves telling the truth and nothing more (Ashcroft, 2002:282). The 
researcher ensured freedom from exploitation by not coercing the participants 
to participate. The researcher obtained informed consent from each 
participant before they participated in the study 
 
3.10.4  Right to confidentiality and anonymity 
Confidentiality and anonymity are related but distinct concepts (Wiles, Crow, 
Heath and Charles, 2006:1). The confidentiality of information supplied by 
research subjects and the anonymity of respondents must be respected. 
 
The researcher took special precautions not to disclose any information. 
Anonymity refers to a state of blocked or restricted access to information that 
identifies the participant (Lunshof, Chadwick, Vorhaus, and Church, 2008:2). 
Burns, Grove & Gray (2013:172) confirmed that anonymity exists when the 
participant‟s identity could not be linked with that of the individual‟s response, 
even by the researcher. In order to maintain anonymity, none of participants‟ 
identifiers were written on the questionnaires; instead completed 
questionnaires were numbered as cases, for example case 001, 002 etc. Data 
could not be linked with the identity of the participant or the hospital even by 
the researcher (Hedges & Williams, 2014:292). 
 
The researcher took further steps to safeguard confidentiality, which Burns, 
Grove and Gray (2013:172) also described as the researcher‟s management 
of participant‟s data so that it cannot be shared with others without the 
permission of the participant. After completing the questionnaire each 
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participant returned it directly to the researcher. The researcher locked all the 
completed questionnaires safely in a box (Roberts, 2010:35). The box was 
kept with researcher at all times during data collection and after. Participants 
were further assured that the questionnaires would be destroyed after the 
study. Only the researcher and the statistician had access to the data, as 
required to ensure confidentiality and anonymity.  
 
3.10.5 Right to privacy 
As mentioned previously, confidentiality and anonymity were maintained 
throughout the research process. The questions were constructed objectively 
and were related to the research question to avoid any inquisitiveness and 
transgression of privacy (Burns, Grove & Gray, 2013:170). 
 
Anonymity was assured, since linking the completed questionnaires to the 
participant or the hospital was impossible. The participants were asked not to 
write their names or the names of their hospitals on the questionnaires. 
Numbers were used for statistical reasons rather than for identifying the 
participants. Confidentiality was ensured in the written agreement and the 
completed questionnaires were kept safely (Roberts, 2010:34-35). 
 
3.10.6 Justice 
The term justice refers to “the fair treatment of those in the study” (Burns & 
Grove, 2009). Justice demands equitable selection of participants, i.e. by 
avoiding unfairly coercing participant into participating in the study. In this 
study the participants were treated fairly by giving them adequate information 
prior to participation as well as the option to withdraw from the study if they 
wanted to without any explanation and also without any negative 
consequences. Selection of the sample following the guidelines of the 
inclusion criteria also ensured that all those who met the criteria had a fair 
chance of being selected to participate in the study.  
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3.11 CONCLUSION 
This chapter described the research design and research methodology, 
including sampling, data collection, data analysis and the ethical 
considerations. Chapter 4 will present the data analysis in the form of 
frequency tables and figures and the interpretation of the finding 
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                                                CHAPTER 4 
                         DATA ANALYSIS AND PRESENTATION OF RESULTS 
 
4.1 INTRODUCTION 
This chapter describes the analysis of data followed by a presentation of the 
study results. The findings relate to the explored and described perceptions of 
the midwives in Kwa-Zulu-Natal public hospitals regarding their level of 
competence related to CTG and to establish the level of competence of 
midwives related to CTG. Furthermore, the findings will be guiding the 
development of the clinical guidelines that will be presented in chapter six, 
that could be utilized by midwives to improve their clinical skills in the 
implementation and interpretation of the CTG.  
 
4.2 RESPONSE RATE 
The researcher targeted practising midwives from fifteen public hospitals in 
KwaZulu-Natal at EThekwini, UGU, uMgungundlovu and uThukela districts. 
The study was conducted between March and May 2014. Out of the 226 
sampled participants only 125 (n=125, 58.8%) of the participants completed 
and returned the questionnaires distributed among them. The data were 
collected from the participants using self-administered structured 
questionnaires. The questionnaire comprised of four sections and data 
generated will be presented as follows: 
 SECTION A:  Biographical and educational data  
 SECTIONB: Participants‟ perceptions regarding their level of 
competence related to CTG tasks 
 SECTION C: Knowledge of foetal monitoring 
 SECTION D: CTG Interpretational Skills Test (CIST) 
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A statistician was consulted and assisted with the analysis of data using 
Microsoft Excel and the statistical data software package, Statistica (SPSS). 
The statistical significance of relationships between selected variables was 
determined using a 0.05 level of significance. The frequencies and 
percentages were calculated according to the number of observed responses.  
 
4.3 PRESENTATION OF RESULTS 
Statistical results were viewed as responding to the objectives of the study but 
there were additional results that emerged. Only the results that speak to the 
objectives will be referred to in this presentation and additional information will 
be presented as addendums where possible. The study results will be 
presented in the sequential order of the sections of the questionnaire.  
Discussions of correlation analysis and ANOVA will be presented in the same 
sequence.  
 
4.3.1 SECTION A: Biographical and Educational Data  
Questions were posed in this section of the questionnaire in order to establish 
biographical variables such as age, clinical midwifery experience, number of 
years worked in the current labour and delivery unit; additional post basic 
midwifery qualifications and information on the last CTG in-service education 
attended. These variables could have an impact on the midwives‟ levels of 
competence in the implementation and interpretation of CTG. 
 
Age distribution (n=125) 
The age distribution of the participants are presented in Figure 4.1 below. 
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Figure 4.1: Participants‟ age distribution (n = 125) 
 
All participants responded to this item (n=125). Thirty-five percent All 
participants responded to this item (n=125). participants were between 31 and 
40 years old and constituted the bulk of the sample. The smallest proportion 
(14%, n=17) of participants was between 21 and 30 years old. 
 
The participants‟ clinical midwifery experience in years (n = 125) 
Figure 4.2 reflects the research findings relating to the participants‟ clinical 
midwifery experience. 
17; 14% 
44; 35% 
30; 24% 
34; 27% 
21-30yrs
31-40yrs
41-49yrs
50+yrs
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Figure 4.2: Participants‟ clinical midwifery experience (n=125) 
 
Figure 4.2 above reflects that all of the participants (n=125, 100%) responded 
to this question. The majority (56%, n=70) reported their clinical midwifery 
experience after qualification ranged between 6 and 20 years, another 18% 
(n=23) reported their experience as 21years and more whilst 26% (n=32) 
reported that they only had 2-5 years of experience in clinical midwifery 
practice. 
 
Participants‟ number of years worked in the unit (n=125) 
The following figure, Figure 4.3, indicates the responses of the participants 
regarding the number of years that they worked in the unit. 
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Figure 4.3: Participants‟ number of years worked in the unit (n=125) 
All (n=125, 100%) of the participants responded to this question.  Figure 4.3 
shows that the two fifths (n=50, 40%) of the participants indicated that they 
have worked between 6 years to 20 years in the labour ward, while 7% (n=9) 
of the participants reported that their number of years worked in labour ward 
was 20 years and above. The remaining proportion 42% (n=53) reported they 
had worked in the labour ward for 2-3 years. 
 
Participants‟ additional post basic midwifery qualification (n=125) 
The responses of the participants regarding their additional midwifery post 
basic qualifications are reflected in Table 4.1 below. 
Table 4.1: Frequency distribution of participants‟ Post basic additional 
midwifery qualification (n=125) 
Additional post basic midwifery qualifications Frequency Percentage 
Yes 66  53% 
No 59  47% 
Total 125 100% 
18% 
24% 
22% 
28% 
7% 
2yrs
3-5yrs
6-10yrs
11-20yrs
21yrs
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Table 4.1 elicits that all the participants (n=125 or 100%) responded to this 
question. The majority (n=66 or 53%) of the participants indicated that they 
did possess an additional post basic midwifery qualification. 
 
Participants‟ additional post basic midwifery highest qualification 
(n=125) 
The participants‟ responses to this question are reflected in Figure 4.4 below. 
 
Figure 4.4: Participants‟ additional post basic midwifery qualification 
highest midwifery qualification (n=125) 
Figure 4.4 shows that the largest proportion (89% or n=59) possessed a post 
basic Diploma in Advanced Midwifery and Neonatal Nursing Science (ADM), 
9% (n=6) possessed an Honours degree in Advanced Midwifery and only 2% 
(n=1) of the participants had a Master‟s degree in Advanced Midwifery. 
 
 
89% 
9% 
2% 
Diploma
Honours Degree
Masters Degree
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Last in-service education attended on CTG in years (n=124) 
The participants‟ responses to this question are reflected in Figure 4.5 below. 
 
Figure 4.5: Participants‟ last in-service education on CTG (n=124) 
Figure 4.5 depicts that one hundred and twenty four (n=124, 100%) 
participants responded to this question on the last in-service education 
session on CTG that the participants attended. Fifty percent (50% or n=62) of 
the participants reported that they last had in-service education on CTG less 
than a year ago; 27% (n=33) had last attended CTG in-services education 
between 1 to 4 years ago. The remaining proportion 23% (n=29) of 
participants reported they last attended in-service education on CTG five or 
more years ago. 
 
4.3.2 SECTION B: Perceptions on Levels of Competence Related to CTG 
tasks 
This section reflects the data collected on the participants‟ perceptions 
regarding their levels of competence in the performance and interpretation of 
50% 
27% 
23% 
<1yr ago
1-4 yrs ago
5+ yrs ago
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CTG. This includes the recognition and measurement of the scope of practice 
of the participants in the interpretation of CTG. Participants were also asked 
to indicate whether they had ever misinterpreted CTG that resulted in a wrong 
intervention. Data were also collected on the CTG skills of participants 
acquired during midwifery training and the impact of current midwifery clinical 
practice on their CTG skills. Furthermore, participants were asked if their 
colleagues could perform CTG efficiently. Lastly, participants were asked to 
indicate if they believed they needed further training on CTG. These factors 
might influence the midwives‟ level of competence related to CTG. 
Participants were requested to rate their competency levels with regard to 
CTG tasks on a scale of 1 being the lowest competency level to 5 the being 
highest competence level. 
 
Participants‟ levels of competence with regard to CTG tasks (n=125) 
Figure 4.6 below displays the participants‟ response to this question. 
 
Figure 4.6: Participants‟ competency levels with regard to CTG tasks (n=125) 
Figure 4.6 above depicts the participants‟ levels of competence with regards 
to CTG-related tasks that they were required to perform.  All participants 
1% 
30% 
24% 
38% 
8% 
Incompetent
Requires Supervision
Doesn't Require Supervion
Proficient
Expert
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(n=125, 100%) responded to this question. The largest proportion (70%, 
n=87) of participants reported that they were competent in CTG-related tasks. 
Twenty four percent (24%, n= 30) of the participants in the study reported that 
they do not require supervision when performing CTG, 38% (n=47) of 
participants rated their CTG competence level as proficient whilst the smallest 
proportion (8%, n=10) rated their CTG competence levels as expert. 
However, a significant number (30%, n=37) of participants indicated that they 
needed supervision in performing CTG tasks. Only one participant (1%, n=1) 
indicated feeling incompetent in CTG tasks. 
 
 Participant‟s experiences with interpretation of CTG (n=125) 
Three questions were posed to gather data on the experiences of participants 
regarding their interpretation of CTG. Table 4.2 below displays the 
participants‟ responses to this question. Table 4.2 shows that almost all the 
participants (n=125, 100%) responded to the first two questions i.e. questions 
7.1 and 7.2. Only 124 (99) participants responded to question 3. Table 4.2 
shows that the majority (99%, n=125 and 95%, n=119 respectively) of 
participants agreed that interpretation of CTGs was within their scope of 
practice and that they initiate interventions based on their interpretation of 
CTG. Table 4.2 further depicts that that a significant number (20%, n=25) of 
the participants agreed that they had in the past misinterpreted a CTG hence 
an unwarranted intervention was initiated.  
Table 4.2: Participants‟ experiences with interpretation of CTG 
7. Questions Yes No Total 
7.1 Is interpretation of CTG within your scope of 
practice? 
124 99% 1 1% 125 100% 
7.2 Do you initiate interventions based on CTG 
interpretation? 
119 95% 6 5% 125 100% 
7.3 Have you ever misinterpreted a CTG that 
resulted in wrong intervention? 
25 20% 99 80% 124 100% 
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Participant‟s experiences regarding the use of CTG (n=125) 
In this section of the questionnaire the participants were requested to indicate 
the extent to which they agreed with the five statements posed to establish 
their experiences regarding the use of CTG. All participants (n=125, 100%) 
responded to these statements. Table 4.3 below summarises these 
responses and the meaning thereof. According to the results presented in 
Table 4.3 the majority (61%) of participants agreed that their midwifery 
training programmes prepared them with the required skills for the use of 
CTG. Table 4.3 further highlights a large number (89%) of participants agreed 
that their current midwifery clinical experience has improved their skills in 
CTG. Of the participants, 52% affirmed that their colleagues could perform the 
CTG efficiently. On the contrary, a significant number (59%) of participants 
reported that they had noticed inconsistencies and disagreements in the 
interpretation of CTG amongst the colleagues. Table 4.3 also highlights that 
the majority (78%) of participants affirmed that they needed further training on 
CTG. 
Table 4.3: Participants‟ experiences regarding the use of CTG 
Statements Mean      SD Disagree Neutral Agree S A 
8.1 The midwifery training 
programme prepared me 
with the required skills for 
the use of  CTG 
 
3, 52 
 
13 
 
10% 
 
15 
 
12% 
 
21 
 
17% 
 
46 
 
37% 
  
  30 
 
24% 
8. 2 My current midwifery clinical 
experience has improved 
my skills in the 
implementation and 
interpretation of CTG 
 
   4,19 
   
   1 
 
1% 
 
2 
 
2% 
 
11 
 
9% 
 
69 
 
55% 
  
  42 
 
34% 
8.3 My colleagues can efficiently 
perform CTG 
  3, 36    8 6% 23 18% 29 23% 46 37%    19 15% 
8.4 I‟ve noticed inconsistencies 
and disagreements in the 
interpretation of the CTG 
amongst my colleagues 
 
3, 58 
    
    8 
 
6% 
 
20 
 
16% 
 
23 
 
18% 
 
39 
 
31% 
  
  35 
 
28% 
8.5 I still need further training on 
CTG 
3, 93     6 5% 10 8% 11 9% 58 46%   40 32% 
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4.3.3 SECTION C: FOETAL HEART RATE (FHR) MONITORING 
KNOWLEDGE  
The questions posed in this section of the questionnaire focused on 
establishing the level of knowledge of participants regarding FHR monitoring 
and comprised of questions pertaining to indications for CTG, avoidance of 
maternal and foetal heart rate confusion; labeling of the CTG strip and the 
paper speed of the CTG monitor. In addition questions were posed on 
maternal and foetal physiology and the mnemonic „DR C BRAVADO. 
 
Participants‟ responses to indications for CTG (n=125) 
This was an open-ended question that required the participants to list the 
three indications of when to perform CTG. Table 4.4 below shows that all 
participants (n=125, 100%) responded to this question. The maximum score 
could have been obtained was 3 and minimum score 0. Table 4.4 in the 
shows that a significantly small number (30%, n=37) of participants obtained a 
maximum score of 3 (100%). Table 4.13 in the addendum shows that (30%, 
n=37) of participants scored between 60% and 80%. Table 4.13 in the 
addendum further shows that a significant number (41%, n=51) of participants 
scored between 0% and 40%. Table 4.14 in the addendum depicts that the 
mean score of participants was 55.24 and SD was 37.95, indicating that 
participants lack knowledge on indications of when to perform CTG.  
 
Table 4.4: Frequency distribution of participants‟ responses on 
indications of CTG (n=125) 
Variable  Frequency  Percentage  
Participants mentioned three indications of CTG     37   30% 
Participants did not mention three indications of CTG    88   70% 
Total   125  100% 
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 Participants‟ responses to the Reduction of risk of Confusing MHR and 
FHR (n= 125) 
This was an open-ended question that required the participants to describe 
two measures to avoid maternal and foetal heart rate confusion when initiating 
CTG monitoring. The maximum score obtained could have been 2 and the 
minimum score 0. Table 4.5 below shows that all participants responded to 
this question. Table 4.5 shows that a significantly small number (9%, n=11) of 
the participants obtained the maximum score 2 (100%). The majority (91%, 
n=114) of participants did not mention two measures to be implemented to 
reduce the risk of MHR and FHR confusion when initiating a CTG. Table 4.12 
in the addendum depicts that the mean score was 17.20 and SD was 31.82. 
This score was too low taking into account that the largest proportion (70%) of 
participants reported that they were competent in CTG related tasks and rated 
their levels of competence ranging from competent, proficient to expert 
respectively. Also these findings are in contradiction with participants‟ 
midwifery clinical experience, number of years worked in the labour ward and 
the level of participants‟ level of education obtained as depicted in Figures 
4.2, 4.3, 4.4 and 4.5 respectively in the biographical and educational data. 
 
Table 4.5: Frequency distribution of participants‟ responses on 
reduction of the risk MHR and FHR confusion (n=125) 
Variable  Frequency  Percentage  
Participants mentioned two measures      11 9% 
Participants did not mention two measures    114 91% 
Total   125 100% 
 
 
Participants‟ responses to correct labelling of the CTG paper (n=125) 
This was a closed-ended question that required the participants to indicate the 
information that should be written on the first square of the CTG paper by 
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choosing one correct answer from the six options provided. Table 4.6 in the 
addendum depicts that all participants (n=125, 100%) responded to this 
question. Table 4.6 shows that the majority of the participants (69%,n=86) 
indicated that the correct answer was option 3.6 that is, the woman‟s name 
and surname, hospital number, date and time of commencement, maternal 
heart rate and the signature of the midwife. Table 4.14 in the addendum 
shows that the mean score for this question was 82.72 and SD 32.14. It was 
evident that a significant number (31%, n=39) of participants did not know 
how to label the patient‟s CTG paper during electronic monitoring. 
 
Paper Speed of CTG Monitor (n=119) 
This was a closed-ended question that required the participants to indicate the 
paper speed of the CTG monitor used in their respective units. Table 4.7 in 
the addendum shows that only 95% (n=119) of participants responded to this 
question. Table 4.7 further shows that the majority of the participants (87%, 
n=104) indicated that the paper speed of the their CTG monitors was 
1cm/min. Table 4.14 in the addendum illustrates that the mean score was 
87.20 and SD 31.14 indicating that participants knew the paper speed of the 
CTG monitor used in their respective units. 
 
Participants‟ Responses to Knowledge on Maternal and foetal 
physiology (n=125) 
This section of the questionnaire comprised of 25 objective questions posed 
to establish the level of knowledge of participants on foetal physiology. 
Participants were requested to choose the most correct answer, which was 
either true (1) or false (2). Table 4.8 in the addendum shows that all 
participants (n=125, 100%) responded to this question. Some participants 
omitted certain statements and for blank spaces were marked as zero or 
wrong. Table 4.8 in the addendum depicts the correct scores and percentages 
of the participants for each objective question. Table 4.13 shows that the 
majority of participants (49%, n=61) scored between 60% and 80% whilst a 
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significantly small proportion (23%, n=29) scored between 80% and 100%. 
Only one 1% (n=1) of participants scored 100%. Table 4.13 in the addendum 
further shows that 27% (n=34) of participants scored between 20% and 60%. 
However, Table 4.8 in the addendum highlights concern regarding the 
knowledge deficiencies of participants on the following seven questions:  
 Q 5.9. The relationship of the biphasic variable deceleration and the 
umbilical cord length = 37% (n=46) 
 Q 5.10 Duration of the prolonged deceleration= 38% (n=47) 
 Q 5.11 The cause of a prolonged deceleration= 38% (n=38) 
 Q 5.17 The amount of time for supplemental oxygen to reach the 
foetus= 46% (n=58) 
 Q 5.22 The relationship of the occipitoposterior position and uterine 
contraction coupling= 32% (n=42) 
 Q 5.23 A normal uterine resting tone 50% (n=62) 
 Q 5.25 Causes of tetanic uterine contractions= 40% (n=50). 
 
Table 4.14 in the addendum depicts that the mean was 66.11 and SD was 
15.01, indicating that participants lack knowledge of maternal and foetal 
physiology which is fundamental to the interpretation of CTG. 
 
Mnemonic „DR C BRAVADO‟ (n=125) 
This question was posed to determine if the participants know what the 
mnemonic „DR C BRAVADO‟ stands for. The maximum score that could be 
obtained was 7 and the minimum 0. Table 4.9 in the addendum shows that all 
participants (n=125, 100%) responded to this question. Table 4.13 in the 
addendum depicts that a significant small proportion (26%, n=33) of 
participants correctly interpreted the mnemonic „DR C BRAVADO‟ hence they 
scored 100%. Table 4.14 in the addendum shows that the mean was 52.51 
and SD was 45.14 signifying that participants do know the meaning of the 
mnemonic „DR C BRAVADO‟. Thefore, it is evident that participants do not 
apply „DR C BRAVADO‟ as a systemic approach to the interpretation of CTG. 
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Summary of participants‟ level of knowledge FHR Monitoring (n=125) 
All the scores obtained on the questions regarding FHR monitoring knowledge 
were added together. The purpose was to establish the level of knowledge of 
participants in FHR monitoring. The maximum score that could be obtained 
was 39 and the minimum 0. Table 4.13 in the addendum displays the 
frequency distribution of partcipants‟ correct responses to questions on the 
FHR monitoring knowledge. Table 4.13 in the addendum depicts that a 
significant number (10%,n=12) of participants scored between 80% and 
100%. Conversely, a significnat number (10%, n=12) of participants scored 
between 20% and 40%, while the majority (79%, n=99) of participants scored 
between 40% and 80%. Table 4.14 in the addendum shows the mean for this 
series of questions as 60.16 and the SD as16.98. The results indicate that 
participants lack knowledge of FHR monitoring. 
 
4.3.4 CARDIOTOCOGRAPH INTERPRETATION SKILL TEST (CIST) 
In this section of the questionnaire questions were posed in order to collect 
data on the competence levels of participants in the interpretation of CTG. 
This section comprised of three sub-sections. In the first sub-section, 
participants were asked to list the four main features of CTG that should be 
systematically examined to assist with interpreting a CTG tracing. In the 
second sub-section, two CTG tracings were selected for participants to 
interpret and to answer seven multiple choice questions posed on each CTG 
tracing. In the last sub-section participants were requested to narrate their 
main challenges in the implementation and interpretation of the CTG. The 
results on the competence levels of participants in the interpretation of CTG 
are presented below. 
 
The Four Main Features of a CTG tracing (n=125) 
In this sub-section participants were requested to list the four main features of 
the CTG tracing that should be systematically examined to assist with the 
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interpretation of CTG. Table 4.10 in the addendum reveals that all participants 
(n=125,100%) responded to this question. The responses of the participants 
are illustrated in same Table 4.10 in the addendum. The maximum score that 
could have been obtained was 4 and minimum 0. Table 4.10 shows the 
responses of the participants. Table 4.13 displays the frequency distribution of 
the participants‟ correct responses. Of the participants, only 34% (n=43) 
correctly listed the four features of CTG and therefore earned a maximum 
score (100%). On the contrary, a significant number (17%, n=21) participants 
scored between 0% and 20%, whilst the majority (46%, n=57) scored 
between 40% and 80%. Table 4.14 in the addendum further displays that the 
mean score was 65.20 and SD was 35.48. It was evident from the results that 
participants lack knowledge of the four features of CTG. 
 
Analysis and interpretation of CTG Strips (n=125) 
In this sub-section of the questionnaire two CTG strips of suspiscious FHR 
pattern and pathological FHR pattern were selected for participants to analyse 
and interpret in order to answer the seven multiple questions posed on each 
CTG strip. Table 4.11 in the addendum shows that all participants (n=125, 
100%) responded to this question. The responses of the participants to the 
seven questions of both CTG strip 1 and CTG strip 2 respectively are 
presented in Table 4.11. Furthermore, Table 4.12 in the addendum of this 
document presents the percentages of the participants‟ correct responses on 
the interpretation of CTG strips 1 and 2. 
 
Interpretation of CTG Strip 1 (n=125) 
Table 4.12 in the addendum shows that a significantly small proportion (39%, 
n=49) of participants correctly identified the baseline FHR. The majority (42%, 
n=53) and (45%, n=56) respectively of participants were able to correctly 
identify that FHR variability was minimal and that there were no accelerations 
respectively. The majority (51%, n=64) and (83%, n=104) respectively 
detected the prolonged deceleration and further recognised that this CTG strip 
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was non-reassuring. On the contrary, a significantly small number (38%, n= 
48) of participants recognized that the CTG tracing was suspicious and only 
(30%, n=38) of participants correctly classified the CTG strip as a Category II 
FHR. However, Table 4.13 in the addendum shows that none of the 
participants interpreted the entire CTG Strip1 correctly with only 3%, (n=4) of 
participants scoring between 80% and 100%. The majority (68%, n=84) of the 
participants scored between 40% and 80%. It was noted that a significant 
number (10%, n=12) participants scored between 0% and 20%. Table 4.14 in 
the addendum depicts that the mean score was 47.08 and SD was 20.83. 
This score was too low taking into account the demographic variables of the 
participants. It was evident that participants were incompetent in the 
interpretation of a CTG. Inability to classify the FHR pattern was even more 
apparent. 
 
Interpretation of CTG Strip 2 (n=125) 
Table 4.12 in the addendum shows that the majority (67%, n=84) of 
participants, correctly identified the baseline FHR. A significant number (44%, 
n=55) were able to correctly recognise that FHR variablity was absent. It was 
further noted that the same number (52%, n=65) of participants were able to 
recognise that FHR accelerations were absent, recognised that the CTG strip 
2 was non-reassuring and that it was a pathological FHR pattern. A small 
number (41%, n=51) of participants were able to recognise that it was a 
Category III FHR. Table 4.13 in the addendum further displays the frequency 
distribution of the percentages of the participants‟ correct responses. A small 
number (14%, n=18) were able to analyse and interpret CTG strip 2 correctly 
hence they scored 100%. Another small portion (18%, n=22) scored between 
80% and 100%. The majority (37%, n=46) participants scored between 40% 
and 80%). A significant number (18%, n=22) scored between 0% and 20%. 
Table 4.14 in the addendum shows that the mean score was 55.68 and the 
SD was 33.14 implying that the score again took the demographic variables of 
the participants into consideration. The results indicate that participants 
interpreted the pathological FHR pattern (CTG strip 2) better than the 
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suspicious FHR pattern (CTG strip 1). However some concerning deficiencies 
were identified. The results imply that partcipants failed to interpret variability 
accurately. It was also evident in that the majority (59%, n=74 of the 
participants failed to recognise that CTG strip 2 was a Category III FHR. 
 
Summary of levels of competence of participants in the interpretation of 
CTG (n=125) 
The scores the participants obtained in the interpretation of CTG strips 1 and 
2 were added together to establish the the competence levels of partipants in 
the interpretation of CTG. The maximum score that could be obtained was 18 
and the minimum score was 0. Table 4.13 in the addendum depicts that none 
of the participants scored 100%. A significantly small number (11%, n=14) of 
participants scored between 80% and 100%. Table 4.13 in the addendum 
further depicts that only 30% (n=38) of participants scored between 60% and 
80%, while a further small but significant number of participants (28%, n=35) 
scored between 40% and 60%. Lower scores between 20% and 40% were 
also observed in another portion (18%, n=22) of participants. The critically low 
scores between 0% and 20% were observed in 13% (n=16) of participants. 
Table 4.14 in the addendum depicts that the mean score was 51.11 and the 
SD 23.74, indicating that participants lack skill in the interpretation of CTG. 
 
Summary of Competence Levels of Participants on FHR Monitoring 
Knowledge and CTG Interpretation Skills (n=125) 
The scores of participants obtained on the two domains, namely FHR 
monitoring knowledge and CTG interpretation skills, were added together to 
establish the competence levels of participants in the implementation and 
interpretation of CTG. The maximum score that could have been obtained on 
these two domains was 57 and minimum score 0. Table 4.13 in the 
addendum shows that none of the participants scored 100%. A significant 
small number (13%, n=16) scored between 80% and 100%. The majority 
(46%, n=57) scored between 60% and 80% whilst another (23%, n=29) 
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scored between 40% and 60%. Table 4.13 in the addendum further depicts 
that (11%, n=14) of participants scored between 20% and 40%. Lastly the 
lowest scores were observed in another portion (7%, n=9). Table 4.14 depicts 
that the mean score was 58.83 and the SD 19.96. This score was low 
implying that participants lack knowledge and skills in performing and 
interpreting CTGs. 
  
Participants‟ biggest challenge in the interpretation of CTG (n=125) 
Figure 4.7 below presents the challenges the participants have regarding 
electronic foetal monitoring.  
 
Figure 4.7: The participants‟ biggest challenges on the implementation 
and interpretation of CTG (n=125) 
This was an open-ended question that required participants to narrate their 
main challenges in the implementation and interpretation of CTG. Figure 4.7 
illustrates that only 46% (n=58) of participants responded to this question. The 
themes that emerged from the participants‟ responses resulted in five 
categories. Figure 4.7 highlights the categories of the themes of the 
participants‟ responses. The majority of participants 62% (n=36) affirmed that 
3% 
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they lacked skills in the implementation and interpretation of CTG. This 
challenge was evident in the low scores obtained in CTG intepretation skill 
test.   
 
4.3.5 CENTRAL TENDENCY AND DISPERSION OF PARTICIPANTS‟ 
CORRECT RESPONSES (N=125)  
Table 4.14 in the addendum presents the central tendency and dispersion of 
the percentages of the participants‟ correct responses. The mean and the 
standard deviation were used to measure the central tendency and the 
dispersion of percentages of participant‟s correct responses.  
 
4.3.6 CORRELATIONAL ANALYSIS 
Correlation analysis is a statistical technique used to qualtify the dependence 
of two or more continuous variables (Sing & Wang, 2011:1). Correlation 
analysis was done using Pearson Product Moment Correlation for the 
comparative component of this study. The Pearson Moment Correlation 
Coefficient (r) is a measure of the magnitude and direction of the relationship 
between two variables. Correlation analysis was done among the variables of 
the study as the scores obtained were continuous and also to determine 
whether the correlation exists and its probability of occurring by chance 
(LoBiondo-Wood & Haber, 2010:327). The significance level was set at 0.05, 
for n=125 if r >= 0.176 and practically significant if r >= 0.300. Correlational 
analysis of the variables of the study is presented in Table 4.15 in the 
addendum. In this section, the average scores on FHR monitoring knowledge 
and interpretation of CTG are noted. Correlation was performed on the 
participants‟ scores obtained on FHR monitoring knowledge versus their 
average scores obtained on CIST. A statistical comparison was also done on 
all twelve variables of the study.  
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Indications of CTG (n=125) 
The participants‟ mean score (55.24) obtained on knowledge of indications for 
CTG was statistically significant when compared with only three variables as 
summarised below. 
i. FHR monitoring knowledge (60.16): r=0.454 statistically and practically 
significant results 
ii. Four main features of CTG (65.20): r= 0.225 only statistically significant 
results  
iii. FHR monitoring knowledge and interpretation of CTG (47.08): r=0.297 
implies only statistically significant results. 
The results indicate that there is positive relationship among the participants‟ 
level of knowledge on indications of CTG and their level of knowledge on FHR 
monitoring, the four main features of CTG and the level CTG FHR monitoring 
knowledge and CTG interpretation. 
 
Reduction of MHR and FHR Confusion (n=125) 
The participants mean score on reduction of MHR and FHR (17.20) was 
statistically significant in comparison with only four variables summarised 
below: 
i. Knowledge of maternal and foetal physiology (66.11): r = 0.248 
statistically significant results. 
ii. FHR monitoring knowledge (60.16): r = 0.469 both statistically and 
practically significant results 
iii. Four main features of CTG (65.20): r = 0.231 statistically significant 
results 
iv. Knowledge of FHR monitoring and Interpretation of CTG (58.83): r = 
0.257 statistically significant results. 
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The results indicate that there is a strong positive relationship among the level 
of knowledge held by participants on reduction of MHR and FHR and their 
level of knowledge of maternal and foetal physiology, FHR monitoring 
knowledge, the four main features of a CTG, FHR monitoring knowledge and 
Interpretation of CTG. 
Labelling of the CTG paper (n=125) 
Comparison of the participants‟ mean score (82.72) obtained on labelling of 
the CTG paper yielded significant results in four varibles. Results are 
presented below. 
i. Paper speed of CTG monitor (87.20): r = 0.203 statistically significance 
only 
ii. Knowledge of maternal and foetal physiology (66.11): r = 0.224 only 
statistically significant  
iii. FHR monitoring knowledge (60.6): r = 0.489 statistically and practically 
significant 
iv. Knowledge of FHR monitoring and Interpretation of CTG (58.83):  
r = 0.200 statistically significant. 
The results reveal that the participants‟ level of knowledge is correlated to 
their levels of knowledge of paper speed of the CTG monitor, maternal and 
foetal physiology, FHR monitoring knowledge and CTG interpretation skills. 
 
Paper Speed of CTG monitor (n=119) 
Comparison of the mean score of participants (87.20) on obtained their level of 
knowledge regarding the paper speed of the CTG monitor yielded significant results 
on three variables respectively as presented below. 
i. FHR monitoring knowledge (60.11): r = 0.506 statistically and 
practically significant 
ii. Four main features of CTG (65.20): r = 0.216 only statistically 
significant results 
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iii. FHR monitoring knowledge and Interpretation of CTG (58.83): r = 
0.323 both statistically and practically significant 
The results imply that there is a correlation between the participants‟ level of 
knowledge and their level of knowledge of FHR monitoring, the four main features of 
CTG and FHR monitoring and CTG interpretation.  
 
Knowledge of Maternal and Foetal Physiology (n=125) 
Comparison of the means score (66.11) of participants obtained on the level 
of knowledge of maternal and foetal physiology yielded significant results only 
with four variables. Results are presented below: 
i. Mnemonic „DR C BRAVADO‟ (52.51): r = 0.349 both statistically and 
practically significant results 
ii. Knowledge of FHR monitoring (60.16): r = 0.490 statistically practically 
and significant results 
iii. Four main features of CTG (65.20): r = 0.328 both statistically and 
practically significant results 
iv. FHR monitoring knowledge and interpretation of CTG (58.83): r = 
0.367 both statistically and practically significant results. 
The results are conclusive of the positive relationship between the 
participants‟ level of knowledge of maternal and foetal physiology and the four 
variables mentioned above. The magnitude of the relationship is indicated by 
respective value as shown in the results. 
 
Mnemonic „DR C BRAVADO‟ (n=125) 
Significant results were noted on comparison with the following six variables. 
Results are summarized below. 
i. Knowledge of FHR monitoring (60.16): r = 0.668 statistically and 
practically significant results 
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ii. Four main features of CTG (65.20): r = 0.561 both statistically and 
practically significant results 
iii. Interpretation of CTG Strip 1 (47.08): r = 0.189 only statistically 
significant results 
iv.  Interpretation of CTG Strip 2 (54.68): r = 0.233 only statistically 
significant results 
v. Interpretation of CTG Strip 1 & 2 (51,11): r = 0.248 only statistically 
significant results 
vi. Knowledge of FHR monitoring and Interpretation of CTG (58, 83): r = 
0.620 both statistically and practically significant results 
The participants‟ mean scores obtained on the mnemonic „DR C BRAVADO‟ 
was 52.51 and the SD was 45.14. The results reveal that there is a correlation 
between the participants‟ level of knowledge of the mnemonic “DR C 
BRAVADO” and their level of knowledge of the abovementioned six variables. 
The magnitude of this correlation with each variable is depicted by the 
respective value as summarized above. 
 
FHR Monitoring Knowledge (n=125) 
Comparison of the participants‟ mean (60.16) obtained in this variable yielded 
both significant results with only three variables summarized as follows: 
i. Four main features of CTG (65.20): r = 0.551 both statistically and 
practically significant results 
ii. Interpretation of CTG Strips 1 and 2 (51.11): r = 0.195 only statistically 
significant results 
iii. FHR monitoring knowledge and interpretation of CTG (58.83): r = 
0.687 both statistically and practically significant result. 
 
The results indicate that there is a positive relationship between the 
participants‟ level of knowledge of FHR monitoring and their level of 
knowledge of each of the abovementioned three variables.  
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Four Main Features of CTG (n = 125) 
The mean score of participants obtained on their level of knowledge on the 
four main features of the CTG was 65.20. Comparison yielded the significant 
results presented below. 
i. Interpretation of CTG Strip (47.08): r = 0.394 statistically and practically 
significant results 
ii. Interpretation of CTG Strip (54.68): r = 0.305 both statistically and 
practically significant results 
Interpretation of CTG Strip1 & 2 (51.11): r = 0.388 both statistically and 
practically significant results 
iii. FHR monitoring knowledge and interpretation of CTG (58.83): r = 
0.903 both statistically and practically significant results 
The results reveal that there is a positive relationship between the 
participants‟ level of knowledge of the four main features of CTG and their 
level of knowledge of each of the three variables presented above. 
 
Interpretation of CTG Strip 1 - percentage correct (n=125) 
Comparison of the mean (47.08) obtained in the interpretation of CTG Strip1 
yielded significant results in three variables respectively: 
i. Interpretation of CTG Strip 2 (54.68): r = 0.515 statistically and 
practically significant results.  
ii. Interpretation of CTG Strips 1 & 2 (51.11): r = 0.799 both statistically 
and practically significant. 
iii. FHR monitoring knowledge and interpretation of CTG (58.83): r = 
0.600 both statistically and practically significant results.  
The results are conclusive of the correlation between the participants‟ level of 
skills in the interpretation of CTG strip 1 and their level of knowledge and skills 
of each of the three variables. 
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Interpretation of CTG Strip 2 (n=125) 
Comparison interpretation of CTG Strip 2 with variables yielded the following 
significant results in two variables respectively:  
i. Interpretation of CTG Strips 1 & 2 (51.11): r = 0.927 both statistically 
and practically significant results 
ii. FHR monitoring knowledge and Interpretation of CTG (58.83): r = 
0.595 both statistically and practically significant results 
The results indicate that there is a positive relationship between the 
participants‟ level of skills in the interpretation of CTG strip 2 and their level of 
knowledge and skills of each of the two above-mentioned variables.  
 
CTG Strip 1 & 2- percentage of correct interpretation of CTG Strips 1 & 2 
(n=125) 
Comparison yielded significant results below: 
i. FHR monitoring knowledge and interpretation of CTG (58.83): r = 
0.682 both statistically and practically significant results. 
The results reveal that there is a positive relationship between the levels of 
competence of the participants in the interpretation of CTG strips 1 and 2 
and their competence with the abovementioned variable. 
 
FHR Monitoring Knowledge and interpretation of CTG (n=125) 
Results yielded by comparison of the mean obtained on the knowledge of 
foetal monitoring and interpretation of CTG were discussed in summaries of 
respective comparison of other variables above 
 The next section presents the relationship between the demographic 
variables and the participant‟s CTG competence level. 
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4.3.7 RELATIONSHIP BETWEEN PATRTICIPANTS‟ DEMOGRAPHIC 
VARIABLES AND KNOWLEDGE AND SKILLS ON 
CARDIOTOCOGRAPHY 
This section presents the relationship between the demographic variables and 
the participants‟ knowledge and skills regarding CTG. The relationship 
between the demographic variables and the participants‟ CTG knowledge and 
skills were explored to determine the factors that influence the midwives‟ level 
of competence in the implementation and interpretation of CTG. The Analysis 
of variance (ANOVA) and t-test were used to determine the significance of the 
differences between midwives‟ mean scores according to their demographic 
variables. According to Polit and Beck (2012:416), ANOVA is the parametric 
procedure for testing the differences between means where there are three or 
more groups to determine the significance of the differences between the 
groups. The t-test was only used to compare the means of the two groups of 
participants; the group that held  additional post basic midwifery qualification 
and the  group that  did not have. The maximum score that could be obtained 
on each knowledge and skill question was 100% and the minimum 0%. The 
five demographic variables for comparisons were  
1. Years of midwifery clinical experience 
2. Number of years worked in the unit (Labour & Delivery unit) 
3. Last in-service education on CTG 
4. Level of competence related to CTG tasks 
5. Additional postbasic midwifery qualification 
 
Participants‟ CTG knowledge and skills according to the number of 
years of midwifery clinical experience (n=125) 
Table 4.16 in the addendum presents the mean scores and standard 
deviations of the participants according to the number of years of midwifery 
clinical practice. Table 4.16 shows that a statistically and practically significant 
difference was found only between the mean scores of participants with 
midwifery clinical experience between 6 and 10 years and the group of 
participants with more than 10 years of  expereience on their knowledge of 
 102 
labeling of the CTG paper. Table 4.16 further indicates that the p-value was 
0.001 and the Cohen‟s d was 0.87. Table 4.16 in the addendum of the results 
indicate that participants with more than 10 years midwifery clinical 
experience obtained a higher score than those with 6 to 10 years midwifery 
clinical experience. 
 
Participants‟ CTG knowledge and skills according to number of years 
worked in the unit (n=125) 
Table 4.17 in the addendum presents the mean scores and standard 
deviations of the participants. The results indicate that there was no significant 
difference in the participants‟ knowledge and skills on CTG according to the 
number of years worked in the unit.  
 
Participant‟ CTG knowledge and skills according to last in-service 
education on CTG (n=124) 
Table 4.18 in the addendum presents the mean scores and standard 
deviations of the participants according to the last in-service education on 
CTG. Table 4.18 shows that a statistically and practically significant difference 
was found between the means of  the group of participants with less than 6 
years of midwifery clinical experience and the group with more than 10 years 
of midwifery clinical experience on their knowledge regarding reducing 
confusion of maternal and foetal heart rate. Table 4.73 in the addendum 
shows that the p-value = 0.027. Also, table 4.74 in the addendum shows that 
the Scheffe‟ p = 0.80 and Cohen‟s d = 0.61 medium. The results imply that the 
difference is too small and not significant enough to make an inference 
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Comparison of Participants‟ CTG knowledge and skills according to 
Perceived Competence Level regarding CTG-related tasks (n=125) 
Table 4.19 in the addendum presents the means and standard deviations of 
participants on the CTG skills and knowledge according to their perceived 
level of competence. Table 4.19 in the addendum shows that no differences 
were found in the mean scores of groups of participants according to their 
perceived level of competence.  
 
Comparison of participants‟ CTG knowledge and skills according to 
additional post basic midwifery qualification (n=125) 
Table 4.20 in the addendum presents the means and standard deviations of 
the participants according to their possession of an additional post basic 
midwifery qualification. The sample (n=125) was divided into two groups 
namely, participants who held an additional post basic midwifery qualification 
(n=66) and those who did not hold an additional post basic midwifery 
qualification (n=59). The t-test was employed to compare the participants‟ 
CTG knowledge and skills according to their possession of an additional post 
basic midwifery qualification.  
Table 4.20 further displays the results. The t-test yielded p < 0. 0005 and d = 
0.67 Medium on participants‟ knowledge of the indications of CTG. This 
implies that the results are statistically significant though medium. Another 
significant difference was noted on participants‟ knowledge of FHR 
monitoring. The t-test yielded p =.001 and d = 0, 59. Conclusively the results 
were of medium statistical and practical significance. Another difference was 
noted on the knowledge of FHR monitoring and interpretation of the CTG. The 
t-test yielded p = 0.25 and d = 0.41 Small. This implies that results were 
statistically and practically significant though small. Based on these results it 
was concluded that there was no significant difference between the mean 
scores of the midwives who held an additional postbasic midwifery 
qualification and those who did not.   
 
 104 
4.4 CONCLUSION 
This chapter presented the results of the study. There is no conclusive 
evidence that midwives‟ knowledge of FHR monitoring and interpretation of 
CTG is affected by the years of clinical midwifery experience, number of years 
worked in the unit, in-service education on CTG, level of competence related 
to CTG tasks and possession of additional post basic midwifery qualification 
 
Although midwives perceive themselves as competent in the implementation 
and interpretation of CTG, the study findings confirmed there is a dire need for 
mandatory CTG training amongst midwives due to the low average scores on 
FHR monitoring knowledge questions and the CTG interpretation. The next 
chapter expounds the discussion and conclusion of the findings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 105 
                                                                      CHAPTER 5 
                       DISCUSSION AND INTERPRETATION OF THE RESULTS 
 
5.1 INTRODUCTION 
This chapter will present a discussion of the results that were presented in 
chapter four sing existing literature to provide meaning and justification to the 
context of the study. A summary of results of each section will be presented, 
discussed and conclusions drawn with each discussion. Results being 
discussed are based on responses to the research questions. 
 
5.2 RESEARCH QUESTIONS OF THE STUDY 
Research questions for this study were: 
 What are the perceptions of midwives regarding their level of 
competency in the implementation and interpretation of CTG? 
 What are the factors that influence the CTG competence level of the 
midwives? 
 What can be done to assist the midwives improve their CTG 
competence? 
 
5.3 INTERPRETATION OF RESULTS 
Demographic results will be discussed first in order to provide an overview of 
the nature of the participants in the study and to put the results of each 
section in perspective. Following the demographic results, a discussion of the 
the results will demonstrate the perceptions of participants with regard to the 
level of competence related to CTG tasks, knowledge of FHR monitoring and 
interpretation of CTG. The latter mentioned results respond to the research 
questions and objectives.  
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5.3.1 SECTION A: Biographical and educational data 
A discussion of the biographical information of the participants follows. 
 
Age 
The results indicated that the majority (35%) of participants were in the age 
group of 31 to 40 years old during the period of the study and constituted the 
bulk of the sample. Similar findings were reported by Rosy and Princy 
(2015:41) in their study on the effect of a planned teaching programme on 
CTG among midwives in Alappuzh in India. These authors found in their study 
that the majority (38.34%) of participants were in the age group of 30 to 39. 
Similar findings were reported by Devane and Lalor (2006:306) in their study 
on the evaluation of foetal monitoring programme education in Ireland, the 
majority (58%) of participants were between 30 and 39 years old. A study was 
conducted in South Africa by Mulondo, Khoza and Risenga (2013:5) on the 
assessment of the competence of the midwives with regard to the prevention 
of low apgar scores among neonates. These authors documented similar 
results whereby most of the participants were midwives (70.5%) under the 
age of 40 years.  
The implications of all these results is that the practicing midwives are a 
mixture of young and old globally and therefore, to the researcher, raise the 
perception of clinical relevance. Younger midwives are expected to bring 
theoretical-based practice into midwifery practice as they are newly qualified 
professionals. However, the knowledge, skills and experience of the older 
midwives could not be excluded as providing preceptorship to newly qualified 
midwives. The average age of the practicing midwives in KZN public hospitals 
is 31 to 40 years, which is an acceptable one in terms of CTG competence 
and performance. 
 
Years of Midwifery Clinical Experience 
One hundred and twenty five (125) practicing midwives participated in the 
study. The different competence levels, as indicated in Benner‟s model as the 
 107 
theoretical model of this study (Benner, 1984:13), were kept in mind. 
However, there was no formal assessment of competence level thus the 
participants were divided into three different groups according to their years of 
midwifery clinical experience. Length of midwifery clinical experience ranged 
from 2 years to more than 21 years with most participants (74%) having 6 or 
more years of midwifery clinical experience.   
Similar results were reported by Devane and Lalor (2006:303) who found that 
the majority (64%) of participants had 6 or more years of midwifery clinical 
experience. In another study on inter- and intra-observer variability in the 
interpretation of CTG by midwives, these authors found that a significant 
number (58%) of participants had 6 or more years of midwifery clinical 
experience (Devane & Lalor, 2005:137). Findings by Christen and Hewitt-
Taylor (2006:1533) and Ericsson, Whyte and Ward, (2007:65) indicate that 
experience is a necessity but not an absolute condition for expertise and that 
not all experienced nurses are experts. Benner (2001:26) also noted that a 
number of years on the job in the same or similar situations might create 
competence; however, the passage of time and occurrence of events and 
interactions does not automatically confer expert status. Benner states that 
there is a discontinuity or leap between expertise at the competent level and 
expertise at the proficient and expert levels. One potential explanation for this 
discontinuity is that years of experience may provide fluidity and flexibility but 
not the complex reflexive thinking that has been hypothesized to be an 
important component of clinical nursing expertise (Bobay, 2004:312). Years of 
midwifery experience are therefore not an indication of experience. 
 
In a recent study of five hospitals in Mumbai in India, Bobay, Gentile and 
Hagle (2009:51) found that years of clinical experience were associated with 
expertise. However, Kovner and Schore (1998:3) did not find such a 
relationship and this proves that the number of years in the specific field of 
practice cannot guarantee competence (Mulondo et al., 2013:5). To conlude, 
Christensen & Hewitt-Taylor, (2006:5) and Ericsson, Whyte, & Ward, 
(2007:66) asserted that experience is a necessary but not sufficient condition 
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for expertise and not all experienced nurses are experts.  
In the context of this study, results related to work experience are helpful to 
assess understanding of CTG implementation and interpretation but are not 
indicative of competence levels. This result will be discussed further in the 
next relevant section. 
 
The number of years worked in labour and delivery units ranged from 2 years 
to more than 21 years with the majority (74%) of participants having worked 
between 6 and 20 years at the time of study. The smallest proportion (7%) of 
participants had worked for more than 21 years and reported their number of 
years working in labour and delivery unit as 20 years and more. Devane and 
Lalor (2006:302) reported similar findings in their study in Ireland. They found 
that the majority (89%) of midwives had past labour and delivery experience 
at the time of data collection while 29% were working in the labour and 
delivery units at the time of the study.  
 
In terms of the current study findings, it was assumed that most participants 
were involved, on a daily basis, in the implementation and interpretation of 
CTGs. The data analysis showed evidence that the participants who were 
classified into the group with more than 5 years of experience were mostly 
exposed to performing CTGs (56%) while working in labour ward (40%). 
Therefore, it is concluded that based on these results there should be a high 
level of clinical expertise that can contribute to the reduction of both foetal and 
neonatal morbidity and mortality rates. 
 
According to Paley (2006:88), expertise has been regarded as something that 
is acquired, essentially through professional experience. Participants in this 
study have experience and the necessary exposure to CTG and therefore are 
expected to be experts in performing the skill. This expectation was fulfilled as 
it later emerged from the results that the midwives who participated in the 
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study were competent in the skill of CTG implementation and interpretation as 
they had an extended time of exposure to the use of CTG as well as to 
working in clinical midwifery. 
 
Number of Years Worked in the unit 
The number of years worked in the labour and delivery units ranged from 2 
years to more than 21 years, with the majority (74%) of participants having 
worked between 6 and 20 years at the time of study. The smallest portion 
(7%) of participants had worked for more than 21 years with this group of 
participants reporting their number of years working in labour and delivery unit 
as 20 years or more. Devane and Lalor (2006:302) reported similar findings 
following their study in Ireland. They found that the majority (89%) of midwives 
had past labour and delivery experience at the time of data collection while 
29% were working in labour and delivery unit at the time of the study.  
 
In terms of the current study‟s findings, it was assumed that most participants 
were involved, on a daily basis, in the implementation and interpretation 
CTGs. On the basis of the data analysis, it was evident that the participants 
classified into the group with more than 5 years of experience were mostly 
exposed to performing CTGs (56%), working in labour ward (40%). Therefore, 
it is concluded that based on these results there is supposed to be a high 
level of clinical expertise that can contribute to the reduction of both foetal and 
neonatal morbidity and mortality rates. 
 
According to Paley (2006:88) expertise has been regarded as something that 
is acquired, essentially through professional experience. Participants in this 
study have the experience and necessary exposure to CTG and therefore are 
expected to be experts in performing the skill. The expectation was fulfilled as 
it later emerged from the results that the midwives who participated in the 
study were competent in the skill of CTG implementation and interpretation as 
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they were having extended time of exposure to the use of CTG as well as to 
working in clinical midwifery. 
 
Possession of Additional Post-basic Midwifery Qualification 
The results revealed that 53% (n=66) of the participants held an additional 
postbasic midwifery qualification. A significant number (89%, n=59) of those 
participants held an Advanced Midwifery and Neonatal Nursing Science 
Diploma (ADM), while 9% (n=6) of the participants had an honours degree 
and only 2% (n=1) held a master‟s degree in advanced midwifery. According 
to the South African Nursing Council, in terms of  the provision of Act 2005 an 
advanced midwife is a highly skilled and competent specialist with in-depth 
knowledge and expertise in midwifery to provide quality care to patients 
during pregnancy, labour and pueperium (Mulondo et al., 2013:5). It was 
therefore expected that participants with additional postbasic midwifery 
qualification would have profound knowledge and skills in EFM and especially 
CTG. As such the results in this study confirm that the competency and 
implementation skills of the participants would seem to be sufficient 
 
Last in-service Education on CTG 
One hundred and twenty four (n=124) participants responded to this item.  
Figure 4.5 depicts the last in-service education on CTG that the participants 
attended. Of the participants, 50% (n=62) reported that they last had in-
service education on CTG less than a year ago. The remaining 50% (n=50) of 
participants reported that they last attended in-service education on CTG 
between one year and five or more years ago. Similarly, Devane and Lalor 
(2006:302) reported in their study that 50% of participants last attended in-
service education more than a year ago since their qualification as a midwife. 
It was expected that those midwives who had CTG in-service education less 
than a year ago would obtain a higher score on the domains of FHR 
monitoring knowledge and interpretation of CTG. According to numerous 
randomised trial studies, in-service education on CTG significantly improved 
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the midwives‟ foetal monitoring knowledge and CTG interpretation skills 
(Devane & Lalor, 2006:304; MarieRosy & Princy, 2015:42; Oleiwi
 
& Abbas, 
2015:40; Sowmya, Gyathri, Ramesh & Jothi, 2013:87). 
 
5.3.2 SECTION B: PERCEPTIONS OF MIDWIVES REGARDING THEIR 
LEVEL OF COMPETENCE RELATED TO CTG TASKS 
This section explored how efficient the midwives are in the interpretation of 
CTG. Participants were requested to indicate their involvement with the 
misinterpretation of CTGs that resulted in incorrect clinical interventions. Data 
were also collected on the CTG skills of participants acquired during midwifery 
training and the impact of current midwifery clinical practice on their 
knowledge of CTG. Furthermore, participants were asked if their colleagues 
could perform CTG efficiently. Lastly, participants were asked to indicate if 
they needed further training on CTG. These factors might influence the 
midwives‟ level of competence related to CTG. 
Participants reported positive knowledge and competence regarding the CTG 
tasks and perceived the tasks as being within their Scope of Practice and the 
prescriptions of SANC. The midwifery training, whether at a basic or post-
basic level, was indicated as having provided participants with a positive skill 
related to CTG but that they would appreciate further training and up-dates. 
The latter perception was a response to the fact that though midwives feel 
confident of CTG performance and interpretation they confirmed that they had 
noted some discrepancies and irregularities of practice by colleagues and 
doctors. 
According to Mulondo et al., (2013:1) midwifery practice requires a midwife 
who is competent in providing antenatal services during pregnancy, labour 
and puerperium and in their study with regard to the prevention of low Apgar 
scores among neonates they found that midwives perceived themselves as 
competent in CTG. In this regard, Sowmya et al., (2013:88) argue that 
midwives need to be competent to perform and interpret the CTG tracings 
correctly and timeously in order to promote the measures to reduce the foetal 
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deaths. Therefore, the competence showed in this study‟s results is re-
assuring as it is congruent with previous research findings and needs. Only a 
small portion of the sample affirmed that they had misinterpreted CTG in the 
past hence initiating unwarranted interventions. However, such a 
mishappening did not deter these participants from continuing in CTG use and 
involvement. Parhizkar, Latiff and Aman (2013:2) assert that the incorrect 
interpretation of CTG may certainly result in a cascade of unjustified 
interventions or conversely lack of intervention when needed, which did not 
happen in this study. Participants continued with the tasks but admitted a 
need for in-service education to improve their skill. 
Midwifery training programmes prepared participants with the required skills 
for the use of CTG although a significant number (22%) indicated that they did 
not received adequate training on CTG during their Midwifery training 
programme. Such a report is a concern in the wake of the increased neonatal 
deaths in South Africa. According to Devane and Lalor (2006:302), their study 
documented that 39% of midwives reported that they did not receive CTG 
education during their Midwifery training programme. Newly qualified 
midwives are seen to lack knowledge, skills and values that may result in poor 
neonatal outcomes (Mkhonza et al., 2013:1). The report of a significant 
number of participants who were never exposed to CTG during their training 
is thus a concern and in the context of this study it means that the skill is 
learnt on the job as most of the participants have more than 21 years of 
experience as midwives and more than 20 years of experience working in the 
unit. 
A further significant number (89%, n=111) of participants affirmed that their 
current midwifery clinical experience has improved their skills in CTG and 
59% (n=74) of participants reported that they had noticed inconsistencies and 
disagreements in the interpretation of CTG amongst the colleagues.  
The results revealed that the majority (78%, n=98) of participants affirmed that 
they still need further CTG training. These study results are consistent with 
results reported by Devane and Lalor (2006:302) in their study that all (100%) 
of their participants indicated that they would benefit from in-service training 
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on CTG. It is therefore a fact that midwives will always need CTG practice up-
dates and in-service education to keep to the needed level of practice. 
 
5.3.3 SECTIONS C AND D: CTG COMPETENCE LEVEL WITH REGARD 
TO CTG TASKS 
Competence level in CTG was assessed on two domains namely, FHR 
monitoring knowledge and skills on CTG interpretation. Challenges facing the 
participants in the implementation and interpretation of CTG were also 
explored. 
 
SECTION C: FHR Monitoring Knowledge 
In this domain the six variables for FHR monitoring knowledge included the 
indications of CTG, reduction of MHR and FHR confusion, labelling of CTG 
strip, CTG, paper speed, foetal physiology and the mnemonic „DR C 
BRAVADO‟. From the literature reviewed it was evident that KZN had the 
highest statistics of neonatal deaths, therefore the researcher decided to 
perform this measure in order to establish the CTG competence level of the 
midwives in KwaZulu-Natal public hospitals. Furthermore, it emerged from the 
literature that the six aforementioned variables were crucial in the knowledge 
of FHR monitoring which is fundamental to efficient interpretation of CTG. The 
knowledge needs to be mastered for the skill to be performed.   
Indications of CTG 
These scores were concerning as they indicated that midwives lack 
knowledge of the indications of CTG. The results were comparable with those 
of a study conducted by Altaf, Oppenheimer, Shaw, Waugh and Dixon-Woods 
(2006:413) in the United Kingdom. These authors found that midwives did not 
perform CTG in the case of six labouring women who had received epidural 
and Pitocin for the induction of labour. It is fundamental that the midwives 
know the indications of CTG in order to implement timely CTG for the patients 
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who require it. This deficiency is crucial as it implies that the midwives do not 
perform CTG where it is indicated and further casts doubt on the result of high 
competence in the interpretation and implementation of CTGs.   
 
Reduction of the risk of Maternal and Foetal Heart rate Confusion 
This is a concerning deficiency taking into account the characteristics of the 
study sample according to its demographic variables. Altaf et al., (2006:413) 
reported deficiencies observed in their study in the UK whereby midwives did 
not implement measures to reduce the risk of maternal and foetal heart rate 
confusion when initiating CTG. The risk and consequences of maternal and 
foetal heart rate confusion during electronic foetal heart rate monitoring have 
been documented in numerous studies (Bhogal & Reinhard, 2010:242; 
Morton, 2007:9; Hanson, 2010:7).  
According to Nageotte (2007:542), maternal and foetal heart rate confusion is 
one of the five commonest foetal heart rate monitoring errors associated with 
CTG monitoring. In addition, Equy, Buisson, Heinen, Schaal, Hoffmann & 
Sergent (2012:794) highlighted that the incidence of MHR and FHR confusion 
in the interpretation of the CTG is more common during the second stage of 
labour during concomitant pushing. Therefore midwives are to be well versed 
on these dynamics, FHR changes and the associated circumstances. 
Numerous authors recommended that verification of MHR and FHR be 
performed as an independent means during CTG monitoring to reduce the 
risk of MHR and FHR confusion (Bhogal & Reinhard, 2010:426; Morton 2010: 
9; Simpson, 2011:272; Schwarz, 2014:164). In the context of this study, it is 
evident midwives lack knowledge regarding the reduction of MHR and FHR 
confusion. Furthermore, it is recommended that midwives should know the 
characteristics of maternal and foetal heart rate. Again, this conclusion places 
doubt over the result of the study as they indicated that 89% of midwives with 
the additional qualification are advanced midwives and also the results that 
imply sufficient expertise in the maternity units of the public hospitals in KZN.  
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Labelling of CTG paper 
The results indicated that midwives know how to correctly label CTG tracings. 
However, it has been observed that a small percentage of participants did not 
know how to label CTG correctly. Similar findings were reported in the study 
of Altaf et al., (2006:413) where the results revealed that midwives failed to 
label the CTG correctly in 25 tracings of CTG performed. Labelling of CTG 
paper is part of nursing documentation activities that are essential for efficient 
clinical communication among the healthcare team. Nursing care 
documentation provides evidence of care and is an important professional 
and medicolegal requirement of nursing practice. The NICE (2007:2) 
recommend that the CTG paper be labelled with the mother‟s name, date, 
time commenced, medical record number and include the maternal 
observations to be completed. 
 
Paper speed of the CTG monitor 
The study results further revealed that midwives lack knowledge of the CTG 
paper speed used in their respective units. In many countries across the world 
the CTG paper speed selected is 1cm/min, while in Netherlands it is 2cm/min 
and in Japan and North America it is exclusively 3cm/min (Ayres-de-Campos, 
Spong & Chandraharan, 2010:2). It is crucial that the CTG paper speed is 
correctly configured to optimise correct analysis and interpretation of CTG and 
limit unwarranted interventions. Therefore, midwives should be aware that 
machines from different manufacturers use different vertical axis scales, and 
this can change the perception of FHR variability. Participants are to be 
assisted in this regard. 
 
Knowledge of Maternal and Foetal Physiology 
This variable consisted of 25 objective type questions. The results indicated 
that although most of midwives had knowledge of maternal and foetal 
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physiology, some concerning deficiencies were identified. The RANZCOG 
(2014:15) recommends that all midwives using and interpreting CTGs should 
have current knowledge of foetal physiological responses to hypoxia for early 
detection signs of foetal compromise. Knowledge of foetal physiology is 
necessary to adequately interpret and deal with the findings on the CTG. In 
addition, Pinas and Chandraharan (2015:11) concur that clinicians need to 
understand the physiology behind the foetal heart rate changes and react 
accordingly. Therefore, in the context of this study lack of knowledge of foetal 
physiology impacts the ability of midwives to detect signs of foetal hypoxia 
during intrapartum surveillance. 
 
„Mnemonic „DR C BRAVADO‟ 
The results showed that of the participants, only 26% correctly mentioned the 
entire meaning of DR C BRAVADO. These results are congruent with the 
results reported by Maude and Foureur (2009:29) in their study in New 
Zealand on intra-partum FHR monitoring. They found that midwives only used 
DR C BRAVADO as a tool for interpreting FHR features 20% of the time. 
Therefore, in terms of the study results it evident that midwives do not use the 
mnemonic DR C BRAVADO as a tool for a systemic approach to interpreting 
CTG tracing during intrapartum surveillance. This deficiency might lead to 
misinterpretation of the CTG tracing, hence wrong interventions could be 
initiated. 
 
Summary of FHR monitoring knowledge 
In general, the results revealed that the majority of participants had ample 
pockets of knowledge on some areas on FHR monitoring. For example, 
participants obtained higher scores on labelling of the CTG paper and the 
CTG paper speed of the monitor. On the contrary, the results highlighted 
critical knowledge deficit on indications for CTG and the reduction of the risk 
of maternal and FHR confusion. This knowledge deficit, if not addressed, may 
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have serious consequences on foetal outcome and be compounded by 
litigation (Nageotte, 2007:542). 
 
SECTION D: CTG Interpretational skills Test (CIST)  
Section D of the questionnaire assessed participants on their CTG 
interpretation skills (CIST). Firstly, participants were required to list the four 
main features of a CTG tracing. Secondly, two CTG tracings were selected for 
participants to interpret. Lastly, challenges of participants in the 
implementation and interpretation of CTG were also explored. A discussion on 
the CTG interpretation skills of the midwives follows below. 
 
Four Features of CTG 
The study revealed that midwives lack knowledge of the four main features of 
the CTG that assist with its interpretation. Therefore, on the basis of data 
analysis it is evident that midwives do not consider the four features of CTG 
systematically when interpreting the CTG. It is further concluded that 
midwives fail to detect signs of foetal compromise due to lack of knowledge of 
the four main features of the CTG. The four main features of CTG are 
fundamental to the accurate interpretation of CTG (Miller, Miller & Tucker, 
2013:122-127). According to the National Health System Litigation Authority, 
2012 in the United Kingdom, as cited in Redeman and Moulden (2014:5), a 
recent analysis of maternity litigation within the NHS in the United Kingdom 
was the most costly part of the global claims against the NHS. These 
maternity claims were attributed to misinterpretation of CTG tracing that 
resulted in adverse foetal outcome. In this study, the results reflect a 
concerning lack of knowledge of the main four features of the CTG tracing 
amongst midwives. Therefore, in terms of the assertions by Sartwelle 
(2012:127) and the results of this study, critical ethical issues need to be 
addressed in midwifery education, training and care. 
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Interpretation of CTG Tracings  
Two CTG tracings of suspicious and pathological FHR patterns were selected 
to assess the CTG interpretation skills of participants. Seven similar objective 
types were posed in both CTG tracings. Participants were expected to give a 
quantitative and qualitative description for each CTG tracing by choosing the 
correct answer provided.  
 
CTG tracing 1 (Prolonged deceleration) 
From the study results it is inferred that the midwives failed to detect features 
of a suspicious FHR pattern. The features of this FHR tracing were consistent 
with Category II FHR and the participants could not identify it, hence the 
majority (70%) failed to classify it. Therefore, it is evident that failure to identify 
a FHR category leads to the initiation of a wrong intervention. It is crucial that 
midwives know the CTG features and apply the three-tier FHR classification 
system for correct classification of the FHR. Intrapartum FHR management is 
determined by FHR categorization. For example, patients with Category II 
tracings require evaluation for factors that may reduce foetal oxygenation, 
taking into account associated clinical circumstances (e.g. abruption, 
intrauterine growth restriction), and the stage and progress of labour 
(Macones, 2015:64). Also, Category II tracings require constant surveillance 
and intrapartum resuscitation. 
 
Interpretation of CTG Tracing 2 (Sinusoidal FHR) 
The results showed that although participants scored better in the abdonormal 
(sinusoidal) FHR deficiencies in the classification of FHR in both CTG tracings 
were identified. Lack of knowledge in the classification of FHR tracings by 
midwives is concerning. The management of FHR abnormalities is based 
upon the classification of the FHR tracing in accordance with the patient and 
other risk factors (Hopper, Grayson & Elsamadicy, 2015:2). Furthermore, it 
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was observed that participants obtained lower scores in questions regarding 
FHR variability in both CTG tracing. Williams Obstetrics (2010:410-412) 
reports that reduced FHR variability is the most reliable indicator of foetal 
compromise whereas a flat FHR tracing with no variability may reflect that 
neurologic damage to the foetus has already occurred. 
 
Midwives challenges in the implementation and interpretation of CTG 
The current study highlighted a number of challenges regarding the 
implementation and interpretation of CTG by midwives. The current findings 
revealed that the majority (62%) of participants reported that they lacked skills 
in the implementation and interpretation of CTG. Another significant number 
(19%) affirmed that they lacked knowledge of the causes of abnormal FHR 
patterns, and indicated that they were not proficient in the early detection of 
signs of foetal hypoxia. Similarly, Mulondo et al., (2013:5), in their study on 
the assessment of the competence of midwives regarding the prevention of 
low Apgar scores among neonates in South Africa, report that 20% of 
midwives affirmed that they were challenged by the detection of early and late 
decelerations and a significant number (56%) of midwives perceived 
themselves to be incompetent in interpreting any deviations on CTG tracings. 
This might further imply that midwives lack knowledge and skill in the 
implementation and interpretation of CTG. Orji (2008:280) reported on the 
outcome of a study conducted involving 463 women in labour with the aim of 
assessing the competencies of midwives at the Obafemi Awolowo University 
Teaching Hospital complex in Nigeria in monitoring the FHR with the aid of 
CTG during labour. The outcome indicated that midwives lack skills in 
monitoring the FHR using the CTG, and 17 babies had low Apgar scores of 
less than seven at one minute and 19 babies had Apgar scores of less than 
seven at five minutes (Orji, 2008:250). Keskin, et al., (2003:13) documented 
similar findings regarding poor inefficient EFM by midwives that have resulted 
in babies born with low Apgar scores of less than 7/10 at one minute and five 
minutes. 
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5.3.4 RELATIONSHIP BETWEEN DEMOGRAPHIC VARIABLES AND 
MIDWIVES‟ KNOWLEDGE AND SKILLS ON CARDIOTOCOGRAPHY 
This section discusses the relationship between demographic variables of the 
participants and their competence level with regard to implementation and 
interpretation of the CTG. The aim was to determine the factors that affect the 
CTG competence level of midwives in KwaZulu-Natal public hospitals. This 
section also addresses the second question of the current study.  
 
Years of midwifery clinical experience 
The study results showed that the majority (74%, n=93) of midwives had 6 
and more years of a midwifery clinical experience. In the light of these results 
it was assumed that the majority of midwives had a high level of expertise in 
the performance and interpretation of CTG. However, the results in table 4.45 
in the addendum revealed a p-value=0.884, which is greater than the 
significance level 0.005. Therefore, in terms of the study results it was evident 
that the number of years of clinical midwifery did not improve the CTG 
competence level of the midwives in KwaZulu-Natal public hospitals. Similar 
results were reported by Tities (2012:35) on the assessment of knowledge 
and ability of midwives in CTG interpretation in Cape Town in the Western 
Cape Province of South Africa. Furthermore it is concluded that the lack of 
CTG skills by midwives in KwaZulu-Natal continues to impact the maternal 
and foetal outcomes adversely. This is a concerning deficiency that needs to 
be addressed. 
 
Number Years Worked in the Unit 
On the basis of data analysis it was evident the majority (58%, n=72) 
participants classified into the group of 6 to 21 or more years working in 
labour ward were mostly exposed to performing CTGs on daily basis. In the 
light of these findings and Benner‟s Model of Clinical Excellence, from Novice 
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to Expert (200:26) there is supposed to be a high level of clinical expertise 
that can contribute to the reduction of foetal and neonatal morbidity and 
mortality rates. On the contrary, the results revealed that the prolonged 
number of years did not improve the CTG competence levels of the 
participants. Table 4.17 in the addendum shows that p value was =0.600 
indicating that there was no significant difference among the means of all the 
groups. This is a concerning deficiency that needs to be addressed. 
 
Last In-service education 
The study results revealed that there was no significant difference in the 
scores obtained by participants based on their last in-service education on 
CTG with the p value=0.863, as shown in Table 4.18 Therefore, it was 
concluded that in-service education did not improve their CTG competence 
level. On the contrary, numerous studies report that CTG training 
programmes had a substantial impact on the CTG competence level of the 
midwives. It was observed that midwives who had CTG in-service education 
obtained higher scores in the post-test compared to their scores in the pre-
test (Marie Rosy & Princy, 2015:43; Sowmya, Gayathri, Ramesh
 
& Jothi, 
2013:91; Devane et. al., 2006:304). A significant improvement in CTG 
competence levels of midwives after CTG training was further corroborated by 
Oleiwi and
 
Abbas (2015:40) in their study conducted on 130 midwives eight 
months after they attended CTG training programme.  
In terms of the results of this study and previous studies it is a concern that 
the CTG in-service education did not improve the CTG competence level of 
the midwives as it was expected. This deficiency raises a question regarding 
the design of the CTG in-service education and the mode of delivery to render 
it competence-based training.  
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Perceived Competence level with regard to CTG tasks 
The overall mean score of all the participants in relation to the perceived 
competence level with regard to CTG tasks was 58.52. This score was low 
considering that the majority (70%) reported their competence level with 
regard to CTG tasks as competent, proficient and expert. The group of 
participants who reported themselves as incompetent obtained a mean score 
of 57.52. This score was low taking into account that none of the participants 
in this group had less than 2 years of midwifery clinical experience. Also 
according to Benner (2001:23), a nurse who has been in the same clinical 
situation for two to three years is considered competent. It was expected of 
the proficient and expert participants to score higher, yet their mean score 
was 57.74 almost the same as that of the incompetent participants. This score 
was low taking into account their number and their purported competence 
level with regard to CTG tasks.  Furthermore, the findings highlighted that 
there was no significant difference in the scores of all the groups as the p 
value =0.509 as indicated in table 4.19 in the addendum. Therefore it was 
evident that there is no correlation between the knowledge and skills in the 
implementation of CTG and participants‟ perceived competence level with 
regards to CTG tasks. 
 
Additional post-basic midwifery qualification 
The mean score of the group with additional post basic midwifery qualification 
was 62.60 while for their counterparts the mean score was54.60. This mean 
score was low taking into account that 53% (n=66) of participants held 
additional post basic midwifery qualification. The difference between the mean 
scores was 8.00. It was expected that the group of participants that held 
additional post basic midwifery qualification would score higher taking into 
account that the majority (89%) of participants in this group possessed a 
diploma in Advanced Midwifery and Neonatal Nursing Science and are 
regarded as highly skilled. Midwives with an advanced midwifery and 
neonatology diploma are expected to perform their duties as clinical 
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specialists and excel in doing so due to the advanced training from this 
course. Table 4.20 in the addendum displays the means of the two groups 
and differences identified in t-scores between the means. The participants 
who held additional post basic midwifery qualifications had a higher mean 
score of 66.73 on the indications of CTG while that of their counterparts was 
42.39, p<0.0005,d=0.67 medium. Another small difference was observed on 
the mean scores of the groups on FHR monitoring knowledge p=0.001, 
d=0.59. The differences observed between the scores were either small or 
medium but were not significant enough to make any inferences. Therefore, it 
was concluded that there was no significant relationship between the level of 
education and the competence level of midwives with regard to the 
implementation and interpretation of CTG (p =0.25 and d =0.41 small).   
 
5.4 CONCLUSION 
The perceptions of the midwives in KZN regarding their level of competence 
in the implementation and interpretation of CTG had been explored and 
described. Also, the CTG competence level of the midwives was established. 
Therefore the first two questions and objectives of the study were dealt with. 
The results revealed that the midwives in KZN public hospitals perceived 
themselves as being competent, proficient and expert with regard to 
implementation and interpretation of CTG. However, the scores obtained on 
the FHR monitoring knowledge and CTG interpretation skills are incongruent 
with their perceived CTG competency level; midwives lack knowledge and 
skills in performing and interpreting CTG and there was no correlation 
between the demographic variables and the CTG competence level of the 
midwives in KwaZulu-Natal public hospitals. Therefore, it was concluded that 
there were no factors that influenced CTG competence level of the midwives.  
Based on the study findings it is evident that midwives lack knowledge and 
skills in CTG. Interpretation and management of CTG is actually a complex 
task that requires knowledge of FHR patterns, foetal physiology and intra-
partum management applied to the specific clinical aspect of each patient. 
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Consequently, the ability to accurately and reliably interpret CTG tracings has 
become a fundamental skill required of midwives who monitor women during 
pregnancy and labour period. Efficiency in the interpretation of the CTG 
contributes to early detection of signs of foetal hypoxia therefore allowing 
timely corrective intervention to prevent neonatal and foetal morbidity and 
mortality. 
Therefore, based on the study results the researcher has developed clinical 
guidelines that will be recommended to the midwifery managers for midwives 
to utilize during the implementation and interpretation of CTG. The aim is to 
assist midwives improve their CTG competence levels. Chapter six, which is 
the last chapter of this study, provides a summary and the limitations of the 
study; recommendations for education and future research and the evidence-
based clinical guidelines for CTG use. The chapter ends with concluding 
remarks. 
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                                                     CHAPTER 6 
 SUMMARY AND CONCLUSIONS, CLINICAL GUIDELINES, 
RECOMMENDATIONS AND LIMITATIONS 
 
6.1 INTRODUCTION 
The current chapter will outline the summary and conclusions about the study.  
Based on the results of the study clinical guidelines were developed and will 
therefore be presented in this chapter. Furthermore, the current chapter will 
discuss identified limitations of the study. The last section of this study will 
include recommendations for midwifery practice and future research. The 
chapter will end with the concluding remarks of the study. 
 
6.2 SUMMARY AND CONCLUSIONS  
The researcher, as a locum midwife working in different hospitals in KwaZulu-
Natal, had observed some discrepancies and deficiencies in the 
implementation and interpretation of CTG by midwives. Furthermore, reports 
in the serial publications of the Saving Babies project‟s report in South Africa 
for the period 2003-2013 and The National Perinatal Mortality and Morbidity 
Committee‟s (NaPeMMco) Triennial report for the period 2008-2011 have 
released concurring information on the high incidence of babies dying due to 
intra-partum hypoxia. These reports highlight that midwives at times fail to 
detect signs of foetal compromise during intra-partum foetal monitoring as a 
result the neonates develop serious complications and at times die. The 2008-
2011 NaPeMMco Triennial report (Adhikari, 2011:56) is as well in line with 
these reports as it further highlights that 21.3% of neonatal deaths occurs in 
monitored labours where foetal compromise was undetected. 
According to the South African Medical Research Council Report of 2005 
(SAMRC Report, 2005) defective implementation and interpretation of CTG 
has been identified in many studies as being the most common avoidable 
factor relating to intrapartum hypoxia and perinatal deaths (Farrell,  2007:13;  
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Buchmann & Pattinson, 2006, 8-10; Farrell & Pattison, 2005:14). The reports 
further highlight that signs of foetal compromise are being missed or 
misinterpreted despite the availability of highly skilled midwives (Farrell & 
Pattison, 2005:15, 61). It is concerning that even in monitored labours 
midwives, as stated in this report, failed to identify late decelerations which 
are a known important hallmark sign of severe foetal compromise (Farrell, 
2007: 14; Farrell & Pattinson, 2005:15, 61). This report confirmed that this is a 
concerning deficiency in intra-partum foetal monitoring.  
 Another barrier to effective CTG use and interpretation was identified as 
related to clear and non-clear documentation. Vadnais and Golen (2011:743) 
attested that accurate and consistent documentation of the FHR tracing in a 
manner that can be understood by other providers allows for clear 
communication among providers. Thorough documentation may be seen as 
evidence of high-quality care and a skilled and safe healthcare provider, 
whereas an incomplete record may give the perception of wider problems with 
the midwives‟ practice.  
Therefore, having been informed of the factors that undermine the efficacy of 
EFM as highlighted in the literature and being exposed to neonatal and 
midwifery clinical practice, the researcher realized that it would to would be 
beneficial to conduct research where the focus would be on the perceptions of 
the midwives regarding their levels of competence related to CTG. The 
researcher targeted the midwives in KwaZulu-Natal in particular as it was 
counted amongst the provinces with highest neonatal deaths and poor 
perinatal care in 2009 by the National Department of Health (Hoque, Haaq & 
Islam, 2015:26; Mabaso et al., 2014:183).  
The information obtained from data analysis results of this study assisted in 
developing guidelines for recommendation to the midwifery managers for 
midwives to improve their skills and knowledge in the interpretation of CTG.  
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The research study had three objectives that of: 
 To explore and describe the perceptions of the midwives regarding 
their level of competence in the implementation and interpretation of 
CTG. 
 To establish the midwives‟ competence level in the implementation and 
interpretation of CTG 
 To use the results of the study to develop clinical guidelines that will be 
recommended to the midwifery managers for midwives to utilise in the 
implementation and interpretation of the CTG. 
The study implemented a quantitative non-experimental comparative and 
descriptive research design using a self-developed questionnaire as the data 
collection tool. The researcher made use of a statistician to guide in the 
development of the questionnaire. In order to accomplish the first objective of 
the study the researcher administered a self-developed questionnaire to the 
participants. Section B of the questionnaire focused on exploring how 
competent are the midwives in the implementation and interpretation of CTG. 
Participants were requested to indicate whether CTG was within their Scope 
of Practice and to indicate their involvement with misinterpretation of CTGs 
that resulted in wrong clinical interventions. Data were also collected 
regarding the CTG skills of participants acquired during midwifery training and 
the impact of current midwifery clinical practice on their knowledge of CTG. 
Furthermore, participants were asked if their colleagues could perform CTG 
efficiently. Lastly, participants were asked to indicate if they needed further 
training on CTG. These factors might influence the competence level of 
midwives as related to CTG. The results were analysed and the following 
perceptions were identified and described. Participants: 
 reported positive perceived competence regarding the CTG tasks and 
rated their competence level as being competent, proficient and expert 
 perceived the interpretation of CTG as being within their Scope of 
Practice and prescriptions by SANC. 
 affirmed that their midwifery training provided them with a positive skill 
to CTG tasks 
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  confirmed that their colleagues were efficient in the performance and 
interpretation of CTG 
 confirmed that they  have noticed have noticed some discrepancies 
and irregularities of CTG practice by colleagues and doctors 
 confirmed that though they feel confident  but they would benefit from 
further training and up-date on CTG practice 
 
In order to achieve the second objective the researcher used  Section B of the 
questionnaire to collect data obtained on competence levels of the midwives 
related to CTG. Competence level in CTG was assessed on two domains 
namely, FHR monitoring knowledge and skills on CTG interpretation. 
Challenges of the participants in the implementation and interpretation of CTG 
were also explored. The study results were also discussed in chapter five. 
The CTG competence levels that were established outlined below: 
 Participants lacked knowledge of FHR monitoring 
 Participants lacked skills in the implementation and interpretation of 
CTG 
 Participants confirmed that they lacked skills in the implementation of 
CTG. 
 
The above results revealed a discrepancy in terms of how midwives perceive 
their level of competency and how the clinical performance measurement 
results of competence levels of midwives. Midwives perceived themselves as 
being highly competent in implementation and interpretation of CTG while the 
clinical performance measurement results showed a disturbing lack of the 
skill. Based on these results the researcher concludes that the clinical 
experience and prolonged exposure in the daily performance of CTG in labour 
ward did not influence level of competence of the midwives in KZN public 
hospital in the performance and interpretation of CTG. According to Benner‟s 
Model of Clinical Excellence „From Novice to Expert” it is stated that through 
experience the nurse develops competence (Benner, Tanner & Chesla, 
2009:61). In terms of current study results such a transition never took place. 
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Furthermore, the results showed that that a significant number (89%) of 
midwives are qualified advanced midwives of them. According to South 
African Nursing Council under the provision of Act 2005 and advanced 
midwife is a highly skilled and competent specialist with in-depth knowledge 
and expertise in midwifery to provide quality care to patients during 
pregnancy, labour and puerperium (Mulondo et al., 2013:5). In the light of this 
study the expectation was that the advanced midwives would portray high 
level of expertise in the performance measurement. Instead, the results in this 
study invalidated high level of CTG competence expected. 
The performance measurement was done to determine whether the perceived 
level of competence of the midwives in KwaZulu-Natal regarding the 
implementation and interpretation of CTG correlates with actual knowledge 
and skills in performance of CTG. However, the results showed that the 
midwives perceived themselves as competent therefore implying high level of 
CTG expertise. On the contrary the performance measurement revealed 
incompatible results, with low scores obtained by midwives in almost all the 
sections of the question.  Furthermore, the performance measure proved the 
opposite of the expectation as it emerged from the results that there were no 
factors that affected the midwives‟ level of competence in the performance 
and implementation of CTG. Based on the above results and discussions the 
researcher concludes that the first two objectives of the study have been fully 
met and the development of the guidelines is possible. Therefore, the 
researcher used the Benner‟s Model of Clinical Excellence “From Novice to 
Expert” as the foundation on which to make reference to and with the results 
of the study developed the clinical guidelines that are to be recommended to 
the midwifery managers to be utilized by midwives to improve their skills in the 
performance and interpretation of CTG thus reducing adverse neonatal 
outcomes. The clinical guidelines are discussed in the next section. 
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6.3. GUIDELINES FOR FOETAL MONITORING DURING LABOUR AND 
DELIVERY 
The main focus of this study has been the perceptions of the midwives in 
KwaZulu-Natal public hospitals regarding their level of competence in the 
performance and interpretation of CTG during intrapartum surveillance. The 
study findings were fundamental to the formulation of the clinical guidelines. 
The purpose of the guidelines is to assist the midwives improve their 
knowledge and skills in the interpretation of CTG. 
Information that assisted with the development of the guidelines was further 
derived from: 
 research findings 
 literature reviewed 
 talking with experts in obstetrics and neonatal care nursing 
 experience gained from the exposure to the workshops prepared for 
Advanced Life Support in Obstetrics 
  the NICHD 2008 foetal monitoring guidelines 
 
6.3.1 Purpose of the clinical guideline 
The guidelines are intended to be used only as a general educational 
resource for hospitals and clinicians, and are not intended to reflect or 
establish a standard of care or to replace individual clinician judgment and 
medical decision making for specific healthcare environments and patient 
situations (Macones, Hankins, Sponge, Hauth & More, and 2012:1). 
According to Royal Australian New Zealand College Obstetric and 
Gynaecologists (RANZCOG, 2014) in their Intrapartum Foetal Surveillance 
Guidelines state that the specific aim of clinical guidelines in combination with 
continuing education, training and credentialing is to reduce adverse perinatal 
outcomes related to inappropriate or inadequate intrapartum foetal monitoring. 
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In the context of this study the purpose of the clinical guidelines is to the 
improve competence level of all midwives within a system; consistency in the 
performance and interpretation and communication of CTG tracings will 
improve, thereby reducing risk and liability. Fetal heart rate patterns may 
indicate fetal wellbeing as well as the status of fetal oxygenation. Consistent 
employment of monitoring techniques and terminology may lead to more 
accurate interpretation of fetal heart rate patterns. Therefore, it is hoped that 
the developed clinical guidelines on electronic foetal monitoring will be 
instrumental to enhancing improved desired maternal and neonatal outcome.  
 
6.3.2 Target population for the Clinical Guidelines 
The clinical guidelines are recommended for the midwifery managers in 
KwaZulu-Natal public hospitals for the midwives to utilise in the 
implementation and interpretation of the CTG during intrapartum foetal 
monitoring. Three broad clinical guidelines have been formulated and are 
 Create an enabling environment for consistent foetal monitoring in 
labour wards 
 Create an environment that will increase CTG clinical competence 
 Alert the need for managerial support to enhance CTG implementation 
and interpretation 
A presentation of developed clinical guidelines follows below:  
 Each principal guideline will be presented with associated sub-
guideline as presented in table 6.1, rationale and actions that will cover 
the operational implications. 
 The principal guideline will be presented with associated sub-
guidelines supported by the rationale and operational implications. 
 The principal guidelines and corresponding sub-guidelines will be 
summarized in a table format (see table 6.1.) followed by a detailed 
discussion of operational implications. 
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Table 6.1 PRINCIPAL GUIDELINES AND SUB-GUIDELINES FOR 
RECOMMENDATION TO MIDWIFERY MANAGERS TO ASSIST MIDWIVES IMPROVE 
CTG COMPETENCE LEVEL 
PRINCIPAL GUIDELINES SUB-GUIDELINES 
1. Create an enabling environment for 
consistent foetal monitoring in labour wards 
 
Develop standards for foetal monitoring in 
labour ward: 
 Develop Electronic Foetal Monitoring 
Management Algorithm 
 Develop a programme for in-service 
education and provide definite dates 
or time periods 
 Determine periods and means of 
evaluation following in-service 
education 
2. Create an environment that will increase 
CTG clinical competence 
Develop a competence based CTG training 
programme: 
 Assess CTG competence level of all 
midwives newly allocated in labour 
wards 
 Avail the Electronic Foetal Monitoring 
Management  Algorithm developed as 
a standard policy 
 Arrange for specialists or visiting 
clinical lecturers to the unit 
 
3. Alert the need for managerial support to 
enhance CTG implementation and 
interpretation 
Involve managers in communication availed to 
the clinical midwives: 
 Managers are to be encouraged to 
support by giving incentives for hard 
working midwives  
 Identify and provide sensitive 
assistance to those midwives who 
struggle with CTG skills 
 Create an open door policy for the 
needed assistance with regard to 
CTG 
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6.3.3. PRINCIPAL GUIDELINE 1: Create an enabling environment for 
consistent foetal monitoring in labour and delivery wards 
An enabling environment refers to a set of interrelated conditions – such as 
policies and procedure guidelines, equipment, informational, staffing level and 
access to CTG education and training in order for midwives to implement and 
interpret CTG efficiently. 
 
Rationale  
To standardize CTG monitoring and improve effective communication 
amongst the healthcare profession so that they speak common language 
 
Sub-guideline 1: Formulate standards for foetal monitoring in labour 
ward 
 
Rationale 
Having clear policies, procedures and guidelines for foetal monitoring 
facilitates the capacity of midwives to efficiently perform CTG. The policies 
and standards assure a safe CTG practice and effective communication for 
midwives and obstetricians. 
 
Operational implications 
In order to achieve this guideline the hospital midwifery managers, clinical 
specialist midwives and obstetricians should: 
 Develop a programme for in-service education and provide definite 
dates or time periods 
 Determine periods and means of evaluation following in-service 
education 
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 Formulate the guidelines with clear description of performing the CTG 
 The guidelines should provide clear indications or criteria for performing CTG 
monitoring 
 Develop Electronic Foetal Monitoring Management Algorithm 
 Provide midwives with pocket cards FHR interpretation and 
management algorithm for quick reference when needed 
 Set clear standards and documentation for CTG monitoring to enhance 
clear communication among the midwives and obstetricians. It is 
recommended to employ standardized terminology for FHR 
interpretation. This could be achieved by frequent correct use of 
NICHD 2008 terminology when documenting abnormal fetal heart rate 
patterns in the medical record.  
 Use the mnemonic „DR C BRAVADO‟ for the systemic approach in the 
interpretation of CTG 
 Use the Three-Tiered FHR interpretation system and classification of 
FHR pattern.  
 Develop guidelines that describe a common language for qualitative 
and quantitative description and interpretation of the FHR pattern as 
well as methods of responding to abnormal FHR patterns by. This can 
be accomplished by employing the National Institute of Child and 
Human Development (NICHD) 2008 standardized guidelines for 
interpretation of FHR. 
 Ensure constant supervision of midwives by a senior midwife highly 
skilled in CTG monitoring. This aforementioned midwife should 
ascertain that CTG tracings are reviewed, interpreted, and signed off 
by two midwives or an obstetric resident and midwife who are certified 
in Advanced Foetal Assessment Course.  
 Conduct regular audit to ascertain practice compliance with best 
evidence- based and hospital policy. 
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6.3.4 PRINCIPAL GUIDELINE 2: Create an environment that will improve 
CTG clinical competence 
Clinical competence as defined by Schub (2014: 1) refers to overarching set 
of knowledge, skills and attitudes required to practice safely and effectively 
without direct supervision. In the context of this study CTG clinical 
competence refers to the ability of the practicing midwife to integrate and 
apply the knowledge skills, judgments to perform and interpret CTG tracing 
effectively. These attributes are required for safe midwifery practice and 
prudent decision-making. 
Rationale 
Midwifery managers should support and be committed to the notion of staff 
development and create learning opportunities and environment for the 
midwives to augment their CTG competence level 
Rationale 
Training can improve CTG competence and clinical practice. Further research 
on Competence-Based Training, test-enhanced learning and long-term 
retention, evaluation of training and impact on clinical outcomes is 
recommended. 
Operational Implication 
In order to achieve this guideline the midwifery managers and clinical 
specialist midwives (clinical instructors) suggested methods that include the 
following: 
 Assessment of the CTG competence level of all midwives newly 
allocated before allowing them to practice in labour ward. 
 Avail staff of the electronic foetal monitoring management algorithm 
developed as a standard policy 
 Provision of periodic structured in-service CTG education 
 Development of certification programmes for successful completion of 
a formal CTG education programme that is uniform and verifiable  
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 CTG training should be a mandatory labour and delivery competence 
and the competencies should be assessed every six months or at least 
annually. It should be the responsibility of every midwife to ensure they 
are certified through CTG training - a midwife should not be allowed to 
practice in labour ward if they are not certified in CTG 
 To provide effective CTG training and the latest update on the practice 
through regular and frequent in-service education 
 Organize specialists or visiting clinical lecturers to the unit for regular 
and frequent CTG training sessions  
 CTG strip review conferences and symposia 
 Chart reviews for documentation of FHR interpretation 
 Provide computer-based CTG training to optimise access to CTG 
training at the midwife‟s own time and pace 
 Conduct CTG training during working hours 
 Collaboration of maternity healthcare in provision of CTG education 
through in-service education programmes, workshops and 
conferences. 
 Create a learning environment and opportunity for midwives to attend 
perinatal meetings and case presentations. 
 Conduct a monthly perinatal meeting to review and discuss cases of 
interest for learning purposes 
 Create a learning culture for the review of CTG errors rather than a 
blaming culture to gain cooperation from the midwives and 
obstetricians 
 Obstetrical units should develop a procedure for archiving the foetal 
monitoring tracings within their own institution  
 CTG training programmes involving instruction on how to react and 
initiate an emergency response to improve the safety climate and 
reduce adverse obstetric events.  
 Assessment of the competence level of the midwives after they have 
receive CTG training to evaluate the effectiveness of the CTG training 
received  
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6.3.5 PRINCIPAL GUIDELINE 3: Alert the need for managerial support to 
enhance CTG implementation and interpretation 
A policy change to support change evidence-based practice is necessary and 
should be accompanied by constant support and strong leadership from the 
management to implement changes. 
Rationale 
Policy change needs to be shared up by education for all health professionals 
working in intrapartum environments, buoyed by constant support and 
encouragement from management. 
 
6.3.3.1 Sub-guideline 3: Involve managers in communication availed to 
the clinical midwives 
It is the responsibility of management to ensure the availability and 
accessibility of training to help promote the correct use and interpretation of 
CTGs. New policies should be made available to the clinical midwives. 
Rationale 
CTG training need not be perceived as instruction in CTG physiology and 
interpretation, but also take the context into account by providing training in 
decision-making and teamwork.  
 Creation of an infrastructure within the organisation to support a rapid 
emergency response is necessary for changes in behaviour to occur 
 Identify and provide timely and sensitive assistance to those midwives 
who struggle with CTG skills. Use a non-punitive and non-blaming 
approach 
 Create an open door policy for the needed assistance with regard to 
CTG 
 Managers are to provide support by giving incentives for the hard 
working midwives 
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The researcher hopes that these guidelines will support the midwives in 
the process of improving their CTG competence. The next section 
discusses the limitations of the current study. 
 
 
6.4 LIMITATIONS OF THE STUDY 
Limitations of the research study are those matters and occurrences that arise 
in a study that are beyond the researcher's control (Simon & Goes, 2013:1) 
They limit the extent of a study and sometimes affect the end result and 
conclusions that can be drawn. Limitations in the current study were: 
 The study was conducted in only four health districts out of eleven 
health districts of KwaZulu-Natal, thus limiting the possibility for 
generalization of results 
 Only nine out of fifteen available hospitals actually participated in the 
study. The study results can therefore not be generalized to the whole 
of KwaZulu-Natal Province 
 The data collection process was hindered by the slow return rates of 
questionnaires due to permission and access challenges and the 
availability of participants thus delaying the data collection target date 
by three months.  
 Of 226 midwives who initially consented to participate in the study, only 
125 returned completed questionnaires after an additional area of data 
collection was approved. The implication was again delay as renewed 
permission had to be obtained. 
 Midwives working in labour and delivery units in the community health 
centres were excluded, yet these facilities refer most of the patients to 
the district and tertiary hospitals for further management in cases of 
perceived intra-partum complications. They are the ones who make 
decisions during intra-partum surveillance and their perceptions might 
have given more light in the overall results of the study 
 Contradicting responses of the participants regarding their CTG 
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competence levels and their challenges. The results revealed that 
midwives perceived themselves as being competent in CTG tasks yet 
they indicated that they lacked skills in the implementation and 
interpretation of the CTG. This confusing response could be that the 
midwives did not understand the question or meaning of the concept 
„competence‟.  
Having presented the results, developed guidelines and limitations of the 
study the researcher is now in a position to make further recommendations 
regarding the study. 
 
6.5 RECOMMENDATIONS 
Recommendations in this study are related to improving the competence level 
of midwives in the performance and interpretation of CTG. The 
recommendations will focus on midwifery practice; nursing education and 
future research related to the current study and its findings. 
 
6.5.1 Recommendations for midwifery practice  
 Policy change to support evidence-based practice is necessary, 
accompanied by constant support and strong leadership from 
management to implement the changes (Thompson, 2011:628) 
 Multidisciplinary strategies are required to overcome barriers to the 
effective implementation of evidence-based clinical guidelines 
abolishing the use of admission traces, setting clear indications for 
continuous monitoring and descriptive models of interpretation and 
documentation 
 Admission foetal heart tracings are not recommended for healthy 
women at term in labour in the absence of risk factors for adverse 
perinatal outcome, as there is no evident benefit. Admission foetal 
heart tracings are recommended for women with risk factors for an 
adverse perinatal outcome.   
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 All healthcare professionals should know the indications for performing 
CTG 
 It is imperative that the midwife caring for the patient checks that both 
the date and time on the EFM machines are correctly set and are in 
line with NICE 2011 recommendations 
 Midwife to check that the correct paper speed for the CTG monitor is 
configured 
 Accurate labelling of the CTG paper of the patient with the following 
information is imperative as recommended by NICE 2007 guidelines: 
name and surname of the patient, medical record number, date and 
time of CTG commencement, maternal observations and the signature 
of the midwife  
 Develop the electronic foetal monitoring management algorithm 
 Regular audit is imperative to ascertain practice compliance with best 
evidence and the set policy and guidelines 
 There should be continuous mentoring of newly qualified midwives by 
midwife lecturers, preceptors and experienced midwives in the labour 
ward 
 All midwives working in labour ward should be certified in CTG at least 
yearly. This CTG certification should be a mandatory unit specific 
competence 
 Labour ward unit managers should ensure a complementary skill set 
amongst the midwives for every shift to facilitate knowledge sharing 
and balancing of skills. 
 
6.5.2 Recommendations for nursing education 
Although robust training is necessary, this may not reduce the false positive 
rate of CTG in diagnosing foetal compromise during labour but should 
improve consistency in findings; therefore the following is recommended: 
 A multidisciplinary approach to educating health professionals on the 
indications and interpretation of CTGs is recommended (Mead et al, 
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2007; Maude and Foureur, 2009:41) alongside foetal physiology since 
knowledge thereof is fundamental to the interpretation of CTG. The 
interpretation of CTG should be guided by a three-tier framework that 
includes the following: 
i. Terminology for quantitative and qualitative description of 
features of CTG for example Tachysystole, Baseline HR, 
Accelerations, Variability, Decelerations 
ii. NICHD Categories I, II & III   
iii. DR C BRAVADO mnemonic be implemented as a standardized 
template for analysing and documenting CTG findings alongside 
the use of terminology 
 Assessment of new staff on their CTG competence level skills before 
allowing them to practice in labour ward is recommended (Pehrson, 
Sorensen & Amer-Wahlin, 2011:926). The aim is to identify the 
deficiencies of the new midwives on CTG monitoring in order to 
develop a planned competence-based training (CBT). Proficiency in 
CTG skills is required of all the midwives  
 Midwives should have weekly perinatal meetings for case review where 
CTG patterns and interventions can be discussed so that their 
knowledge can be broadened (Williams & Arulkumaran, 2004:460). 
This will also ensure consistency and confidence amongst midwives 
and medical obstetricians in the early detection of signs of foetal 
hypoxia to initiate timely management  
 CTG training should be available to update the knowledge and 
competencies of midwives and medical practitioners supported by 
evidence based-practice 
 Frequent training would help retain and augment the skill if it is 
repeated at regular intervals. Devane and Lalor (2006:305) in their 
study of evaluating the effect of foetal monitoring education programme 
in Ireland recommended that CTG education should occur at a 
minimum of 6 monthly intervals for at least 1.5 hours  
 Ongoing training in the interpretation CTG in labour ward during 
working time is recommended. This will make the training more 
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practical and meaningful and easily accessible 
 It is advisable that foetal heart monitoring should form a major 
component of the neonatal module in undergraduate and postgraduate 
midwifery training to ensure maternal and foetal wellbeing. 
 
6.5.3 Recommendations related to nursing research 
The data collection was confined to only 9 hospitals from four districts since 
constraints were faced during data collection. The replication of the study at 
different health districts including more public hospitals in KwaZulu-Natal 
would enable better generalizability of the findings of the study. 
At the same time data collection through observation during real CTG 
monitoring and documentation of the CTG interpretation by the midwives is 
recommended. 
Based on the last mentioned limitation it is recommended that further 
research on the competence level of midwives in the performance and 
interpretation of CTG be conducted. It is recommended that the data 
collection technique includes observation of midwives in their clinical setting 
while performing their CTG tasks and an audit of documentation for the 
purpose of triangulation and corroboration of findings in order that findings be 
considered valid.  
At this stage of the study the researcher announces that the study was a 
success and all the stated objectives were fully met. 
 
6.6 CONCLUSION 
Midwives play a pivotal role in the early identification of maternal and foetal 
complications in order to reduce maternal and foetal mortality and morbidity 
levels (Sowmya et. al., 2013:92). It is therefore imperative that midwives are 
proficient in assessing maternal and foetal wellbeing. In this study the majority 
(70%) of midwives perceived themselves as competent in EFM. Also it was 
assumed that there was a positive correlation between midwives competence 
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levels in CTG and their demographic variables. However, the study results 
proved that there was no association between the midwives‟ competence 
levels and the demographic variables. 
This chapter discussed the clinical guidelines developed to facilitate the 
efficient implementation and interpretation of CTG. 
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ADDENDUMS 
ADDENDUM1: NELSON MANDELA METROPOLITAN UNIVERSITY ETHICAL 
CLEARANCE LETTER 
 
 
Copies to: Supervisor: Prof S James Co-supervisor: Prof E Ricks 
Student number: 212416340 Contact person: Ms N Isaacs 28 November 2013 
Ms NE Maduna  Unit 1 Dorothy Road Villa Terrblanche Margate  4275 
Summerstrand South Faculty of Health Sciences, Tel +27 (0) 41 5042121, Fax +27 
(0) 41 5042854 Nouwaal.Isaacs@nmmu.ac.za 
FINAL RESEARCH/PROJECT PROPOSAL: QUALIFICATION: MCUR NURSING 
(RESEARCH)  TITLE: PERCEPTIONS OF MIDWIVES IN KWAZULU-NATAL 
PUBLIC HOSPITALS REGARDING THEIR LEVEL OF COMPETENCE RELATED 
TO CARDIOTOCOGRAPHY 
Please be advised that your final research project was approved by the Faculty 
Research, Technology and Innovation Committee, subject to the following 
amendments/recommendations being made to the satisfaction of your Supervisors: 
COMMENTS/RECOMMENDATIONS 
1. Title  It was recommended that it be changed to Midwives‟ perceptions. It sounded 
like perceptions were given about midwives.  
2. Abstract  Indicate what type of sampling, data collection method and analysis will 
be used.  
3. Goals and objectives  - The guidelines were not methodologically supported. 
Include a sentence that states that this will be   Part of phase 2, the 
guidelines.  - The second research question was not reflected in the 
objectives.  
4. Supportive literature (Page 9) A clearer diagram was needed.  
5. Design/Method  Some explanation needs to be given about the quantitative 
approach and why this was selected.  
 157 
6. Measuring instrument and validity (reliability)  Elements of reliability such as 
dependability, consistency, precision and comparability are mentioned but not 
discussed.  
7. Participants and sampling  - Point 4.2.2 should be numbered 4.4.1.1 (since it was 
part of the same section). The same applies with   the sampling heading.  - 
Explain non-probability sampling. - Clearly indicate the sample size.  
8. Statistical analysis methods Who was the independent experts/panel of judges 
referred to on page 20?  
9. Reliability of data collection procedure  - Page 17, last paragraph should refer to 
the permission letter to the gatekeeper – annexures 1 and 2.  
 
- Informed consent form was not mentioned in data collection section. - Page 20 
Describe the procedure that will be followed to ensure reliability. 
10. Permission request letters   Include the goals and objectives of the research.  
11. References (text)   Referencing was needed when discussing the stages of 
Benner‟s model.  
12. Reference list   Revise the following reference, De Vos (2005) that was used 
(page 20). This version was not referenced.  
FRTI grants ethics approval. FRTI committee reference number: H13-HEA-NUR-018. 
Please be informed that this is a summary of deliberations that you must discuss with 
your Supervisors. 
Please forward a final electronic copy of your appendices, proposal and REC-H form 
to the FRTI secretariat. 
Kind regards, pp 
Ms N Isaacs  Manager: Faculty Administration Faculty of Health Sciences 
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ADDENDUM 2: REQUEST FOR PERMISSION TO CONDUCT RESEARCH IN 
KWAZULU-NATAL PUBLIC HOSPITALS 
                                                                           Unit 1Dorothy Road 
                                                                           Villa Terblanche       
                                                                            Margate 
                                                                             4275 
                                                                           1 December 2013  
 
Head of the Department 
KwaZulu-Natal Department of Health 
Pietermaritzburg 
3200 
Dear Sir/ Madam, 
 
REQUEST TO CONDUCT RESEARCH IN THE PUBLIC HOSPITALS 
 
This letter serves to request your permission to conduct research into the 
perceptions of midwives with regard to their levels of competency related to cardio-
tocography (CTG) in the public hospitals at eThekwini and UMgungundlovu districts. 
The research will be conducted only in six hospitals of eThekwini district and four 
hospitals at uMgungundlovu district.  
I am currently registered with Nelson Mandela Metropolitan University and pursuing a 
Master‟s degree in Health Studies with specialization in MCUR Nursing (Research) 
by part-time learning. This research is done to fulfil the requirements of the degree. 
All midwives assigned in labour and delivery units of the selected public hospitals will 
receive a questionnaire to complete. The researcher assures the Ministry of Health 
that ethical issues shall by all means be adhered to throughout the execution of the 
research. 
I hope my request shall meet with your favourable consideration.  
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Yours faithfully 
Ms Ntsepiseng E Maduna 
(Primary researcher) 
mailto:ntsepisengmaduna@yahoo.co.uk, Cell: + 27824321680 
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ADDENDUM 3: Permission from KwaZulu-Natal Department 
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ADDENDUM 4:  REQUEST FOR PERMISSION TO CONDUCT RESEARCH IN THE 
FOUR SELECTED HEALTH DISTRICTS OF KWAZULU-NATAL 
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ADDENDUM 5:  PERMISSION FROM ETHEKWINI HEALTH DISTRICT MANAGER 
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ADDENDUM 6:  PERMISSION FROM UMGUNGUNDLOVU HEALTH DISTRICT 
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ADDENDUM 7:  PERMISSION FROM UTHUKELA HEALTH DISTRICT MANAGER 
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ADDENDUM 8: PERMISSION FROM UGU HEALTH DISTRICT MANAGER 
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Addendum 9: Institutions‟ letter 
RESEARCH PROJECT: PERCEPTIONS OF MIDWIVES REGARDING THEIR 
LEVEL OF COMPETENCY RELATED TO CCARDIO-TOCOGRAPHY (CTG) 
Ntsepiseng Maduna, Master‟s degree student, 2013 
Nelson Mandela Metropolitan University 
Email: ntsepisengmaduna@yahoo.co.uk, Mobile: +278243214680 
Dear Sir/Madam, 
Cardiotocograph is the most important tool used worldwide to assess foetal wellbeing 
during labour. Clinical decision regarding obstetric and midwifery intervention is 
determined by meticulous implementation and interpretation of CTG. Interpretation is 
a difficult task and requires special skill, knowledge and experience. I am a master‟s 
student at Nelson Mandela Metropolitan University, Nursing Department, conducting 
a research survey that aims to establish the perceptions of midwives of their levels of 
competency related to the CTG. The research topic is „Perceptions of midwives in 
KwaZulu-Natal public hospitals regarding their levels of competency in CTG. 
Participation in this research project is voluntary. Participating midwives have the 
right to withdraw from the study at any time. The responses of the participants will be 
kept confidential and their anonymity would be ensured. The anonymity of your 
institution would be of first priority throughout the research process including during 
the dissemination of study results. There is no area in the questionnaire that requires 
identification of your institution. 
Secondly, participants will be given a questionnaire on CTG Interpretational skills 
Test (CIST). Only the researcher and her supervisors will l have access to the 
information you provide. Study will be conducted over one week  
Your participation is highly appreciated as it will assist the midwife researcher in 
making recommendations of guidelines to facilitate the proficient use of CTG by 
midwives. For further inquiries, you may contact the researcher: Ntsepiseng Maduna 
at +27824321680 
I appreciate your assistance in this project. 
Yours faithfully 
Ms N. Maduna (The researcher) Cell: +27821431680 
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  ADDENDUM 10: PERMISSION TO CONDUCT RESEARCH FROM HOSPITAL A 
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ADDENDUM 11: PERMISSION TO CONDUCT RESEARCH FROM HOSPITAL B 
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ADDENDUM 12: PERMISSION TO CONDUCT RESEARCH FROM HOSPITAL C 
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ADDENDUM 13: PERMISSION TO CONDUCT RESEARCH FROM HOSPITAL D 
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ADDENDUM 14: PERMISSION TO CONDUCT RESEARCH FROM HOSPITAL E 
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ADDENDUM 15: PERMISSION TO CONDUCT RESEARCH FROM HOSPITAL F 
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ADDENDUM 16: PERMISSION TO CONDUCT RESEARCH FROM HOSPITAL G 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 174 
ADDENDUM 17: PARTICIPANT‟S LETTER 
RESEARCH PROJECT:  MIDWIVES‟ PERECEPTIONS IN KWAZULU-NATAL 
PUBLIC HOSPITALS REGARDING THEIR LEVEL OF COMPETENCE RELATED 
TO CARDIOTOCOGRAPHY (CTG) 
Ntsepiseng Maduna, Master‟s degree student, 2013 
Nelson Mandela Metropolitan University 
Email: ntsepisengmaduna@yahoo.co.uk 
Mobile: +278243214680 
Dear Midwife/Accoucher,  
I am a master‟s student at Nelson Mandela Metropolitan University, Nursing 
Department conducting the above study 
Foetal monitoring, especially during the intra-partum period, remains the core of a 
safe delivery. The avoidance of adverse foetal outcomes is the objective of intra-
partum foetal monitoring. Clinical decisions during intra-partum surveillance are 
determined by appropriate implementation and accurate interpretation of CTG by 
midwives. Implementation and interpretation of CTG requires special skill, knowledge 
and experience. You have been selected to participate in this research project, which 
aims to explore and describe the midwives‟ perception regarding their levels of 
competence related to CTG. The topic of the research project is „Perceptions of 
midwives in KwaZulu-Natal public hospitals regarding their level of competence in 
CTG. Please complete the attached questionnaire that comprises of four sections. 
You are kindly requested to answer the questions as accurately as possible. 
 Section A: 5 questions about you 
 Section B:10 questions about your perception with regarding your   CTG 
competence level 
 Section C: 20 questions on your cardio-tocograph knowledge 
 Section D: two CTG strips  for you that you to analyse, interpret. 
 
Your participation in this research project is voluntary and you have the right to 
withdraw at any time if you do not want to continue with the questionnaire. All your 
responses will remain confidential and your anonymity will be ensured. Your identity 
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is not required on any part of the questionnaire. Only the researcher will have access 
to the information you provide.  
Your participation is highly appreciated, as it will assist the midwife researcher to 
make recommendations on guidelines to facilitate the proficient use of CTG by 
midwives in order to improve the quality of intra-partum care. For further inquiries, 
you may contact the researcher with the contacts below  
Yours faithfully 
Ms N Maduna (Primary Researcher) 
Cell: +27824321680 
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ADDENDUM 18: AGREEMENT/INFORMED CONSENT 
I ..........................................................on this……... day of………………………..2014 
hereby consent to: 
 complete the questionnaire developed by Ms NE Maduna on the topic 
“Perceptions of midwives  in KwaZulu - Natal regarding their levels of 
competency related to cardiotocography” 
 the use of data derived from these questionnaires by the researcher in the 
research report as she deems appropriate 
 
I also understand that: 
 I am free to terminate my involvement or to revoke my consent to participate 
in this study  at any time I feel like 
 information given up to the point of my termination of participation could, 
however, still be used by the researcher 
 confidentiality will be maintained by the researcher and that the identity will not be 
linked to information 
 no reimbursement will be made by the researcher for information given or 
participation in this project 
 I may refrain from answering questions should I feel these are an invasion of my 
privacy 
 by  signing this agreement I undertake to give honest answers to reasonable 
questions and not to mislead the researcher  
 I will be given the original copy of this agreement on signing it 
 
I hereby acknowledge that the researcher has 
 discussed with me the purpose of this research project 
 has informed me about the contents of this agreement 
 pointed out the implication of signing this agreement 
 
In co-signing this agreement the researcher has undertaken to 
 maintain confidentiality and privacy regarding the participant‟s identity and 
information given by the participant 
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 arrange in advance a suitable time and place for the completion of the 
questionnaire to take place 
 safeguard the duplicate of this agreement 
 
PARTICIPANT‟S SIGNATURE.……………………………………… 
DATE……………………………………………………………………..     
RESEARCHER‟S SIGNATURE……………………………………… 
DATE…………………………............................................................ 
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ADDENDUM 19: QUESTIONNAIRE OF MIDWIFERY CARDIO-TOCOGRAPHY 
SURVEY 
Thank you for your time you dedicated to complete this questionnaire that comprises 
of four sections. 
Section A: Questions about yourself  
Instructions: Please circle what is applicable to you. 
 
1) What is your age? 
 
 
 
2) What is the length of your clinical midwifery experience post qualification as a 
midwife? 
 
2-4 yrs. 5-9 yrs. 10 – 19yrs 20+ yrs. 
 
3) How long have you been working in this unit? 
 
 
 
4) Do you hold an additional post basic midwifery qualification? 
 
 
4.1) If your answer is yes to No. 4 above, at what level of your studies did you obtain 
this qualification? 
Diploma Honours degree Master‟s degree Doctoral degree 
 
4) When did you last attend in-service education on cardio-tocography? 
 
< 1 yr. ago 1-4yrs ago 5 yrs.± ago 
 
21- 29 yrs. 30 –39 yrs. 41 – 49 yrs. 50+ yrs. 
< 1 yr. 1 yr.   2-4 yrs.   5-9 yrs.    10+ yrs. 
Yes No 
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Section B: Questions related to your perceptions regarding your level of competency 
related to cardiotocography 
1. Please rate your competence level with regard to cardiotocography tasks: 
 
1.1 Incompetent 1 
1.2 Require supervision 2 
1.3 Doesn‟t require supervision 3 
1.4. Proficient 4 
1.5. Expert 5 
 
 
2. Please answer the following questions pertaining to your use of 
cardiotocograph: 
 YES NO 
2.1 Is interpreting a CTG within your scope of practice? 1 2 
2.2 Do you initiate interventions based on your CTG 
interpretations? 
1 2 
2.3 Have you ever misinterpreted a CTG that resulted in wrong 
intervention? 
1 2 
 
3. Please indicate to what extent you agree with the following statements where 
1 = Strongly Disagree (SD), 2 = Disagree (D), 3 = Neutral (N), 4 = Agree (A), 
5 = strongly Agree (SA) 
 SD D N A SA 
3.1 The midwifery training programme prepared me with the 
required skills for the use of CTG 
1 2 3 4 5 
3.2 My current midwifery clinical experience has improved my 
skills in the implementation and interpretation of CTGs 
1 2 3 4 5 
3.3 My colleagues can efficiently perform CTG 1 2 3 4 5 
3.4 I‟ve noticed inconsistencies and disagreements on the 
interpretation of the CTG amongst my colleagues 
1 2 3 4 5 
3.5 I still need further training on CTG 1 2 3 4 5 
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SECTION C: Questions on your CTG knowledge and competency 
1. Please list three indications for which CTG monitoring would be required 
1.1  
1.2 
1.3 
2. Mention two main things that you should do first when initiating CTG to avoid the risk of 
maternal heart rate confusion 
 
2.1  
2.2  
 
3. What information should you write on the first square of the paper? Indicate the correct 
option(s): 
 
3.1 Woman‟s name and surname 1 
3.2 Hospital number 2 
3.3 Date and time of commencement 3 
3.4 Maternal heart rate 4 
3.5 Signature of the midwife 5 
3.6 All of the above 6 
 
4. What is the paper speed of your unit CTG monitors? Indicate the most correct 
answer: 
 
4.1 
 
1 cm 1 
4.2 
 
1.5 cm 2 
4.3 
 
2 cm 3 
4.4 2.5 cm 4 
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4.5 
 
3 cm 5 
4.6 
 
3.5 cm 6 
 
 
 
5. Please indicate whether the following statements are true or false: 
 
                   Statement True False 
5.1 Maternal heart rate and fetal heart rate confusion that can occur during CTG as led to 
unexpected fetal outcomes when gone undetected 
 
 
1 
 
2 
5.1 Auscultation of fetal heart tones is not desired prior to application of the fetal monitor  
1 
 
2 
5.3 It is important to consider the impact of maternal and fetal physiology on the fetal heart 
rate 
 
1 
 
2 
5.4 Confirmation of fetal heart can be best accomplished by using hand-held Doppler 
if the ultrasound transducer failed to detect the fetal heart rate 
 
1 
 
2 
5.5 Variable decelerations are uniform in shape and size 
 
 
1 
 
2 
5.6 Variable decelerations are only a periodic pattern, they are never non-periodic 
 
 
  1 
 
2 
5.7 A variable deceleration nadir < 80 beat per minute has no clinical significance  
1 
 
2 
5.8 Variable decelerations lasting 60 or more seconds and falling to less than 70 beat per 
minute are associated with fetal academia 
1 2 
5.9 A biphasic variable deceleration is related to an umbilical cord less than 50 cm in length 1 2 
5.10 A prolonged deceleration lasts 2 to 15 minutes. 1 2 
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5.11 A prolonged deceleration may be due to head compression. 
 
1 2 
5.12 Foetal tachycardia following fetal bradycardia is a reassuring sign. 
 
1 2 
5.13 Corrective interventions during a prolonged deceleration include fetal scalp stimulation 
 
1 2 
5.14 Maternal hypotension may precede a prolonged deceleration 
 
1 2 
5.15 Supplemental oxygen is not useful when a prolonged deceleration occurs 
 
1 2 
5.16 A foetal heart rate less than 80 beats per minute is a reflection of fetal 
hypotension and decreased fetal brain perfusion 
 
 
1 
 
2 
5.17 It takes 15 minutes for supplemental oxygen to reach the fetus 
 
1 2 
5.18 Late decelerations last more than 2 minutes. 
 
1 2 
Late decelerations are indicative of fetal hypoxia                                                     
 
1 2 
5.20 Sinusoidal pattern is pathological fetal heart rate pattern 
 
1 2 
5.21Maternal tachycardia occurs when there is chorioamnionitis or maternal fever 1 2 
5.22 An occiput posterior position is related to uterine contraction coupling 1 2 
5.23 A uterine resting tone of 8-12mmHg is normal 1 2 
5.24 Maternal hypotension may precede a prolonged deceleration 
 
1 2 
5.25 Tetanic contractions suggest rapid labour progress, imminent delivery, or  
a response to cocaine 
1 2 
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6. What does mnemonic „DR C BRAVADO‟ stand for? 
DR 
C 
Bra 
V 
A 
D 
O 
 
SECTION D: Questions on your cardio-tocograph interpretational skills 
1. List the four main features that should be systematically examined to assist 
with the interpretation of the CTG. 
1.1─────────────                                          
1.2─────────────────                         
1.3───────────────── 
1.4───────────────── 
 
2. You are given two CTG strips:-kindly analyse each strip and answer the 
questions on the next page per strip analysed: 
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CTG STRIP # 1 
 
 
 
CTG STRIP # 2 
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               QUESTION CTG STRIP1 CTG STRIP 2 
 
1. What is the baseline of the FHR? 
A. 140 
B. 145 
C. 150 
D. 160 
      
A   A   
B   B   
C   C   
D   D   
 
2. Describe the variability 
A. Absent 
B. Minimal 
C. Moderate 
D. Marked 
 
 
 
 
 
 
      
A   A   
B   B   
C   C   
D   D   
 
3. Are accelerations present? 
A. None 
B. Yes 
C. Yes and the strip is reactive 
D. No and the strip is non-reactive 
      
A   A   
B   B   
C   C   
D   D   
 
4. Are there decelerations present? 
A. None 
B. Variable 
C. Early 
D. Late  
E. Prolonged 
 
A   A   
B   B   
C   C   
D   D   
E   E   
5. Is this CTG tracing reassuring? 
A. Yes. It is reassuring and reactive 
B. It is overall reassuring but not reactive 
C. This tracing is non-reassuring and 
requires intervention 
      
A   A   
B   B   
C   C   
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6. What is the overall impression of this 
CTG tracing? 
A. Reassuring 
B. Suspicious 
C. Pathological 
      
A   A   
B   B   
C   C   
      
7. Under which Category would you 
classify this CTG? 
A. Category I 
B. Category II 
C. Category III 
      
A   A   
B   B   
C   C   
      
 
3. What is your biggest challenge in the implementation and interpretation of CTG? 
4. Please comment below 


 
THANK YOU…. 
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Addendum 20: Letter from the language editor 
                                                                                                                                    24 Justin Road 
Broadwood  
Port Elizabeth 
6070 
 
 
TO WHOM IT MAY CONCERN 
 
I, Aileen Gail Klopper, declare that I have assessed and edited the treatise of 
NTSEPISENG MADUNA entitled: 
 
MIDWIVES’ PERCEPTIONS IN KWAZULU-NATAL PUBLIC HOSPITAL  REGARDING   
THEIR LEVELS OF COMPETENCY RELATED TO CARDIO-TOCOGRAPHY 
 
In fulfillment of the requirements for the degree Master in Nursing in the Faculty of 
Health Sciences at the Nelson Mandela Metropolitan University 
 
Any other queries related to the editing of this treatise can be directed to me at 074 
3209463. 
 
Signed at Port Elizabeth on 30 January 2016. 
 
Ms AG Klopper (MA HWM) 
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Table 6.1 PRINCIPAL GUIDELINES AND SUB-GUIDELINES FOR 
RECOMMENDATION TO MIDWIFERY MANAGERS TO ASSIST MIDWIVES IMPROVE 
CTG COMPETENCE LEVEL 
PRINCIPAL GUIDELINES SUB-GUIDELINES 
1. Create an enabling environment for 
consistent foetal monitoring in labour wards 
 
Develop standards for foetal monitoring in 
labour ward: 
 Develop Electronic Foetal Monitoring 
Management Algorithm 
 Develop a programme for in-service 
education and provide definite dates 
or time periods 
 Determine periods and means of 
evaluation following in-service 
education 
2. Create an environment that will increase 
CTG clinical competence 
Develop a competence based CTG training 
programme: 
 Assess CTG competence level of all 
midwives newly allocated in labour 
wards 
 Avail the Electronic Foetal Monitoring 
Management  Algorithm developed as 
a standard policy 
 Arrange for specialists or visiting 
clinical lecturers to the unit 
 
3. Alert the need for managerial support to 
enhance CTG implementation and 
interpretation 
Involve managers in communication availed to 
the clinical midwives: 
 Managers are to be encouraged to 
support by giving incentives for hard 
working midwives  
 Identify and provide sensitive 
assistance to those midwives who 
struggle with CTG skills 
 Create an open door policy for the 
needed assistance with regard to 
CTG 
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